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ABSTRACT
ABSTRACT
     “A study to assess the effectiveness of local cold application on pain response during
intravenous cannula insertion among children (6-12years) admitted in Government District
Headquarters Hospital, Namakkal, Tamilnadu.”
     The present study, to evaluate the effectiveness of local cold application on pain response
during  intravenous  cannula  insertion  among  children  (  6-12  years)  admitted  in  Government
District Headquarters Hospital, Namakkal, was conducted by Mrs. AswathiVenugopal in partial
fulfillment of the requirement for the Degree of Master of Science (Nursing) during the year
2013-2015.
OBJECTIVES OF THE STUDY ARE:
1. To  assess  the  level  of  pain  during  intra  venous  cannula  insertion  among  children  in
control group.
2. To evaluate  the  effectiveness  of  local  cold  application on pain response  during intra
venous cannula insertion among the children in the experimental group.
3. To compare the level of pain scores between experimental and control group.
4. To find out the association between pain level and selected demographic variables like
age, sex, weight etc in the experimental group.
     The conceptual frame work adopted for this study was Ottawa model of research use, which
addresses the implementation of existing research knowledge.
     The review of literature helped the investigator to develop conceptual frame work, determine
the  methodology for  the  study,  and  plan  for  analysis  of  the  data  in  the  most  effective  and
efficient way.
     The research approach adopted for the study was nonrandomized control group posttest only
design.  True  experiments  are  the  powerful  tool  for  testing  hypothesis  of  cause  and  effect
relationship between variables.
     In the present study the investigator test the relationship between independent and dependent
variables,  the  independent  variable  is  local  cold  application  and  dependent  variable  is  pain
response of the children during intravenous cannula insertion.
     The  study  was  conducted  in  Government  District  Headquarters  Hospital,  Namakkal,
Tamilnadu. Purposive sampling was used to select the sample. After that samples were equally
divided as experimental and control group. The samples consisted of 30 experimental and 30
control group children .
     The tool used for data collection was semi structured interview schedule. It has two sections.
Section I consist of 6 items of socio demographic variables. Section II consists of  REVISED
FLACC BEHAVIOR PAIN SCALE to assess the pain response of children during intravenous
cannula insertion.The reliability of the of the tool was established by inter rater reliability. Inter
rater reliability coefficient was 0.92.
     The collected data were analyzed by using descriptive and inferential statistics in terms of
frequencies, percentage, mean, standard deviation and chi square analysis.
MAJOR FINDINGS OF THE STUDY
Major findings of the study are summarized as follows.
I. Findings  related to socio demographic variables.
 Nearly above half percentage 31(51.67%) of sample belongs to the age group of 6-8 years. 
 About 27(45%) children belongs to the  category upto 20 kilograms. 
 Most of the children 34(56.67%) were females. 
 About  31(51.67%)  children  had  history  of  intravenous  cannula  insertion  in  previous
hospitalization.
 Majority of children 55(91.6%) did not receive any pain relief measure before intravenous
cannula insertion in previous hospitalization. 
 About 24(40%) children were cannulated with 24G cannula.
II.  Analysis  of  effectiveness  of  local  cold  application  on  pain  relief  during
intravenous cannula insertion.
1. Assessment of post test level of pain score  in experimental and control group.
     The  study  revealed  that  in  experimental  group  among  30  children,  10  (33.33%)  were
experienced  mild  pain,  20  (66.67%)  were  experienced  moderate  pain  and  none  of  them
experienced severe  pain.  But  in  control  group among 30,  majority  of  children 25 (83.33%)
experienced severe pain, 5 (16.67%) experienced moderate pain but none of them experienced
mild pain.
2. Comparison of post test level of pain between experimental and control group.
     The study revealed that in experimental group the mean pain score is 4.03, mean percentage is
40.33% and standard deviation is  0.95.  In control  group the mean pain score  is  7.33,  mean
percentage is  73.3% and standard deviation is  0.98. The t  value is  13.04 (p =0 .05,  58 df,
t= 1.96) which is statistically significant.
III.  Association between post test pain score in the experimental group with
selected socio demographic variables.
     Chi-square test was used to find out the association between the socio demographic variables
and post test level of pain. It was concluded that age, weight, sex, history of intravenous cannula
insertion in previous hospitalization, and size of the cannula were significant at 5% level, but
history  of  use  of  any  pain  relief  measure  before  intravenous  cannula  insertion  was  not
significant.
In the light of the above study the following recommendations are put forth.
 A similar study can be conducted for a large sample to draw more conclusive generalization.
 A comparative study can be conducted with two different age groups.
 In nursing curriculum give more emphasize for Nonpharmacological methods of pain relief
and nursing students can use the technique before any invasive procedures. 
 A similar study can be conducted for adult patients.
 A study can be conducted by using local cold application as a pain relief measure before
arteriovenous fistula formation in dialysis patients.
 A similar study can be conducted by using local cold application as a pain relief measure
before giving immunizations in children.
 A study can be undertaken to find out the roles of nurses to decrease the pain of children
during hospitalization.
 A study can be conducted to find out the long term effects of painful procedures in children.
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CHAPTER I
INTRODUCTION
"Every child you encounter is a divine appointment."
                        Wess Stafford
     Children are the supreme assets of our country. India is home to the largest child population
in the world. “The development of children is the first priority on the Country’s development
Agenda, not because they are the most vulnerable but because they are our supreme assets and
also the future human resource of our country”.
     Every child is an individual and should never be considered a typical boy or girl, one unit of a
group who are all alike. Each child has his own rate of growth,but the patterns of growth shows
less variability. Although growth and development – physical,  mental, social,  emotional,  and
spiritual-proceed at different rates,they are also interrelated in the majority of children that the
result  is  a  progressive  development  of  the  whole  child,  from  infancy  to
childhood. ( Marlow, 1965).
     During middle childhood (6-12 years), child increasingly separate from parents and seek
acceptance from teachers and other adults and from peers. Self-esteem become a central issue,as
the children develop the cognitive ability to consider at the same time their own self evaluations
and their perception of how others see them. For the first time, they are judged according to their
ability to produce socially valued outputs. This focus on accomplishment leads to the central
psychosocial issue of this period. Pressure to confirm the style and ideals of the group can be
intense and children who are different, physically or intellectually are at risk for social isolation
and depression.(Richard E. Behrman et al., 2004 ).
     The middle childhood years  are  a fascinating period of  time along the journey toward
maturity. But this period had always remained as a neglected area of study; with most studies
concentrating on the  bewitching preschoolers  or  baffling  adolescents.  The middle  childhood
period  involves  a  number  of  stresses  and  consequent  problems  of  adjustment  because  of
tremendous amount of development taking place in all the emotional ,cognitive and adjustment
problems  of  a  child  is  to  made  a  developmental  framework.  The  school  and  peer  group
experience, sex roles and the development of mortality all become crucial during this stage and
the maladjustment long term complications. (William, 2010).
     Hospitalization  plays  an  important  role  in  the  care  of  children’s  health.  However
hospitalization have some unfavorable influences on the child,which needs to be recognized and
preferably excluded. The primary goal is to minimize the hospitalization is to minimum and
when it is impossible, to provide the least traumatizing treatment procedures during hospital stay.
After the first children’s hospital founded at the beginning of the 19th century,numerous attempts
were made to improve hospital conditions. Finally at the end of 20thcentury true efforts were
invested to minimize the unfavorable impact  of hospitalization. The latest  discoveries in the
surgeries and medical treatment do not take into account the entire range of children’s needs;
rather there is a tendency of directing attention only to the body and the disease,  while ignoring
the  medical  treatment  effects  on  the  child’s  emotions  now  and  in  the  future.  Therefore
many  children  experience  psychological  trauma,which  can  lead  to  permanent
consequences.( MajaCrnkovic, 2009).
     Each year, millions of children admittedin the hospitals require some form of vascular access
as  a  critical  component  of  their  medical  care.  Vascular  access  devices  are  used  for  the
hemodynamic  monitoring  of  the  patient,  administration  of  medications,  fluids,  nutritional
solutions and blood products.( Ruchisaini et al., 2011).
     Venipuncture is one of the commonly experienced procedure by hospitalized children.It has
been estimated that as many as one in three hospitalized children  have a peripheral venous
catheter in situ at any given time. (Reilly, 2007 ).
     Venipuncture is a process of puncturing a peripheral vein with a flexible tube, containing a
needle to gain access to the venous system for administering fluids and medications using aseptic
technique. ( Navjot Kiran, 2013).
     Pain is highly unpleasant and very personal sensation that cannot be shared with others. “It
can be defined as an unpleasant sensory and emotional  experience associated with actual  or
potential damage or described in terms of such damage”.  (International Association for the
study of pain, 1994)
     Pain in children is multidimensional and subjective. It is affected by the type and duration of
pain,  developmental  level,  emotional  status,  previous  pain  experience,culture  and  ethnicity,
personality type,sex,genetic variations ,and parental response to the child’s pain. These factors
will be taken into consideration when assessing the infant or child in pain. (Bisho et al, 2002).
     Different  ethnic  groups  may possess  varying levels  of  neurotransmitters  or  respond to
medications  differently.  These  would  influence  how  the  person  transmits,  inhibits  or
feel pain. (Hu Zhang .C, 1991)
     Although pain can be beneficial in warning the child of injury, the effect of pain are generally
deleterious. Pain in children of any age evokes negative physiologic, metabolic and behavioral
responses.  These include  increased heart  rate,  respiratory rate,  blood pressure  and increased
secretion of catecholamines, glucagon and corticosteroids. Pain leads to anorexia causing poor
nutritional intake and delayed wound healing, impaired mobility, sleep disturbances, withdrawal,
irritability  and  developmental  regression.  Consequences  of  theseresponses  of  untreated  pain
affects the length of convalescence and hospitalization. (Vicky .R. Bowden et al., 1998 ).
     School aged children begin to have the ability to communicate pain in more abstract terms
that adults use. They are able to communicate effectively concerning their pain, and generate
excellent descriptions of pain such as squeezing stabbing and burning. (Ross and Ross, 1984)
     School aged children are beginning to understand need for painful procedures .They fear body
harm and aware about death. They may appear to overact to illness or injury. As in all age groups
the  school  aged  child  remembers  previous  pain  experiences  which  will  affect  the  child’s
response. Non verbal clues are also important in school aged children. ( Susan et al., 2001).
     School aged children fear physical harm and their reactions are often based more on their fear
than on pain experienced. Pain may also be related to loss of control over one’s body activities.
School  aged children are capable of correctly identify the source of discomfort  even if  they
cannot accurately verbalize the intensity or type of pain. The school aged children experiencing
pain  benefits  from  knowing  what  will  happen  and  talking  about  fears  related  to
procedures. ( Eugenia.H.Warchiter et al., 2003).
     Potential negative repercussions of untreated pediatric pain include heightened distress at
subsequent procedures,  avoidance of medical  care,  missed vaccinations,  and not engaging in
blood  donation  as  an  adult.  Needle  pain  relief  might  address  the  issues  of  needle  anxiety
facilitate the medical procedure and heighten the child satisfaction. It is critical, however the pain
relief  treatment  may be not only effective,  but  also sufficiently practical  to be used in busy
medical setting. (Baxter et al., 2011).
     Nonpharmacological procedures or technique to reduce procedure related pain and avoid
potential drug’s side effects are generally less expensive and can be performed independently by
a nurse. It is considered that these therapies help the standard pharmacological treatment in pain
management. While medical drugs are being used for treating the somatic (physiological and
emotional)  dimension  of  the  pain,  non-pharmacological  therapies  aim to  treat  the  affective,
cognitive, behavioral and socio-cultural dimensions of the pain. (Yavuz, 2010).
     Number of non pharmacological techniques such as distraction, relaxation, guided imagery
and cutaneous stimulation provides coping strategies that may help to reduce pain perception,
make pain more tolerable, decrease anxiety and enhance the effectiveness of analgesics. Among
these  measures,  proper  use  of  cutaneous  stimulation  can  reduce  pain  perception.  Cutaneous
stimulation of afferent fibers such as those of skin seems to excert an inhibitory action in some
areas of central nervous system which reduces pain. Methods of providing stimulation include
heat, cold, pressure, massage with powderstimulation such as an ice bag on opposite side may
also be helpful.( Eugenia .H. Warchiter et al., 2003).
     Cold treatment consists of applying a cooling material or device on any part of the body. Cold
treatment which is a simple and cheap treatment method has an important place in non-drug
therapies  for  pain management.  Cold gel  packages and ice  packages commonly used in  the
application should be used by placing a tin towel/gauze between the skin and the package for
being able to withstand extreme cold feeling during the first contact of the package, for having a
homogenous cooling. (Yavuz, 2006).
     The technique of cutaneous stimulation involves stimulating the skin to control pain. It is
theorized that this technique provides relief by stimulating the nerve fibers that send signals to
the dorsal horn of the spinal cord to “close the gate”. The main advantages of these therapies is
that many techniques are easy for the nurse to implement, and easy to teach the child and family
to perform. (Lois white, 2001).
     Nurses working in children’s ward assisting for painful procedures carryout efficient safe and
quick action in  decreasing pain or discomfort  and they are following traditional  methods of
mothering  such  as  use  of  tactile  stimuli,  holding,  stroking,  verbal  stimuli  and  making
smoothening sounds etc.The ultimate aim of nursing is to keep the children free from pain and
other stressful stimuli as far as possible by advocating minimal handling protocol giving comfort
by administering non pharmacological interventions.
NEED FOR THE STUDY
“The best way to make children good is to make them happy."
                                                                                                                — Oscar Wilde
     Worldwide  children  represent  a  higher  proportion  of  the  population,  with  the  children
younger  than 15 accounting for  1.8billion  (28%)  of  the  world’s  6.4billion          persons.
(Kliegman et al ., 2007).
     At 400 million, India is home to the world’s largest child population. More than 50 per cent of
the  children  are  malnourished  and  almost  50  per  cent  of  them  do  not  attend
school. (Hindu, 2014).
     About 30% of children are hospitalized at least once during childhood and about 5% have
multiple hospital admissions. (Nelson, 2007).
     Children are major receivers of health care.  In India about 35% of total  population are
children  below  15  years  old.  Children  fall  in  the  most  important  age  group  in  all
societies. (Dutta P, 2009).
     Each year in the United States approximately five million children experience some form
oftraumatic  experience.  Millions  more  are  living  in  the  terrorizing  atmosphere  of  domestic
violence. Natural disasters, car accidents, life-threatening medical conditions, painful procedures,
exposure to community violence – all can have traumatic impact on the child. By the time a child
reaches the age of eighteen, the probability that any child will have been touched directly by
interpersonal or community violence is approximately one in four. Traumatic experiences can
have a devastating impact on the child, altering their physical, emotional, cognitive and social
development.  In  turn,  the  impact  on  the  child  has  profound  implications  for  their  family,
community and, ultimately, us all. (Bruce D. Perry, 2003)
     Children are the future of our society and special gifts to the world. Children need accessible,
continuous, comprehensive, coordinated and compassionate care that focuses on their changing
physical and emotional needs. (kyle T, 2008)
     Illness and hospitalization expose children to unfamiliar and unpleasant feelings. Children
may  undergo  a  wide  range  of  interventions  in  hospitals,  many  of  which  can  be  stressful,
traumatic and painful. (Movahedi A F et al., 2006)
     Hospitalized  children  undergo  multiple  painful  procedures;  venipuncture,  intravenous
cannulation, capillary stick, and injections are most commonly performed. Over the past 10 to 15
years,  the  findings  of  several  epidemiological  surveys  have  consistently  emphasized  that  a
significant  proportion  (49%  to  64%)  of  hospitalized  children  receive  inadequate  pain
management despite the increase in knowledge and available treatments .In addition to undue
pain and suffering, stress associated with painful procedures can influence physiological, social
and cognitive outcomes and have emotional  and psychological  implications for  children and
families. (Jennifer Stinson et al., 2008)
     Desiree Lie,  (2002) conducted a  study on minimizing needle  pain in  children.  Survey
suggested that venipuncture is associated with considerable distress among children. Between
34% and 64% of children experience stress on pain from the procedure. The study suggested that
50%  of  children  report  needle  stick  experiences  as  unpleasant  and  painful,  which  causes
subsequent high levels of anticipatory fear and distress. The fear of pain and needle phobia in
children can lead to poor health consequences, including medical treatment.
     The average time requirement for peripheral intravenous cannulation is reported at 2.5 to 13
minutes, with difficult IV access requiring as much as 30 minutes. (Leidel et al., 2009)
     The number of attempts at intravenous cannulation for the pediatric patient ranges from 1 to
10 attempts.The conventional peripheral intravenous cannulation method involves localizing the
target vessel through palpation and identification of nearby anatomic landmarks. This procedure
is often difficult for the health care provider and painful for the child. First-attempt success rates
for  peripheral  intravenous  cannulation  of  adults  range  from  76%  to  91%.  In  pediatric
populations, from 53.3% to 75.6%. When multiple cannulation attempts are required, children
experience increased pain and anxiety. The additional time spent trying to secure intravenous
access increases the demands placed on health care providers, increases costs, and may lengthen
the child’s emergency department stay. When peripheral intravenous cannulation attempts with
the  conventional  method  fail  altogether,  central  venous  cannulation,  venous  cutdown,  or
intraosseous needle placement is often required. These procedures are more painful and time
consuming and have a higher risk of complications. Identifying methods that improve peripheral
intravenous  cannulation  is  important  to  the  children,  health  care  workers,  and  hospital
administrators(Katsogridakis et al., 2008)
     The degree of pain during common medical procedures is less than during severe illness and
injuries,  millions  of  children experience  these  procedures  which cause  considerable  distress.
Children requiring needle sticks view this procedure as frightening and a significant source of
pain. ( Movahedi A F et al., 2006)
     Relief from pain and suffering is a basic human right, no matter what the age, level of
cognitive development or ability to communicate. Although children’spain is still often under
recognized  around  the  world,  in  recent  years  there  have  been  enormous  advances  in  our
understanding of pain in childhood. Today in the 21stcentury it seems incredible to think that less
than 20years ago there was considerable debate about whether newborns were capable of feeling
pain and whether the benefits of potent analgesics over weighted their risk in young infants.
Since that time the study of developmental neurology has left little doubt that even the youngest
and most premature infant is capable of pain perception.(Neil Melntosh et al., 2008)
     Howard, (2003) notes studies have discovered that pain experiences in early life may have
long term consequences. He cites evidence that there may be long term behavioral changes, that
extend  far  beyond  what  is  considered  normal  recovery  after  painful  event.  Important
determinants of long term outcomes of  pain includes timing ,degree of injury and analgesics
used.  There  are  also  concerns  for  older  children  in  relation  to  their  memories  of  painful
experience.Long term consequences of pain may include the child’s later  reaction to painful
events and avoidance of later health care intervention. (Von Baeyer et al., 2004)
     Past experience with pain has an impact on present behavior. When previous situations have
resulted in successful coping behaviors, the child is more likely to feel in control and respond in
an adaptive manner. Fear or anxiety may intensify the perception of pain, especially if previous
experiences have been negative. Pain perception may also be intensified if the child has not had
the experience before and has no coping skills to call up on. (Talbot et al., 2009 )
     The new pain management standards from the Joint Commission On Accreditation of Health
Care  Organization  (JCAHO)  and  the  Canadian  Pain  Management  Society(CPS)  position
statement  on pain relief.  Both  emphasize  that  patients  have  the  right  to  get  best  pain  relief
possible  and  that  measures  to  prevent  or  reduce  acute  pain  as  a
priority. (Joycee. M .Black, 2011)
     The American Academy of Pediatrics and American Pain Society addressed the need for
appropriate pain management in children in the joint statement presented in 2001. They noted
that despite of comprehensive research, anecdotal experience and ample knowledge from the
past  10-15  years,  the  assessment  and  treatment  of  pain  in  children  frequently  remain
inadequate. (American Academy Of Pediatrics, 2001)
     Pain is a subjective experience. Thus self-report of pain is a critical component of pain
assessment. Subjective reports of pain may include verbalization or nonverbal reports such as
coloring the parts of the body that hurt on a body outline tool. Children in pain have consistently
reported that needles and shots are what they fear the most.(Broome, 1985)
     Intravenous procedures causes moderate to severe pain in most of the children and also in
adults. Most of the pediatric unit will have some method to reduce pain to a great extent by using
various non pharmacological methods. Among that local cold application comes under cutaneous
stimulation and is very effective and practicable before IV procedure. Children early relieve from
pain with various non pharmacological methods especially with cutaneous stimulation. With cold
application, pain related to intravenous cannulation and intravenous infusion will reduce as a
result of numbness and it also reduces the pain transmission ability of pain fibers. Application of
cold is thought to slow noxious impulse conduction and cause vasoconstriction, which may also
reduce release of irritating substance at the site.(Ernst, 1994)
     In pain associated with trauma, cold may reduce swelling and muscle spasms. A cold pack
should  wrapped  well  enough  so  that  it  feels  cool  but  is  nit  uncomfortable.  Ice  massage  is
effective for injection, musculoskeletal pain, headaches, toothaches or brief painful procedures.
(Vicky .R. Bowden et al., 2010)
     During the literature review the investigator  found that  studies  in  these  areas  are  rare,
especially in India.    Evidence suggests that cold therapy relieve more pain than heat therapy,
works faster than heat, and provides longer lasting pain relief than heat .The investigator felt that
it is cost effective and less time is needed for action.
     Sukhjitkaur et  al.,  (2013) conducted  a  study  at  PGIMER,  Chandigarh  conducted  an
experimental study to assess the effectiveness of ice pack application at the site prior to the
venipuncture on intensity of the pain. 100 subjects were selected by purposive sampling. 50
subjects each in experimental and control were assigned. Pain was assessed in both groups using
FLACC behavior pain assessment scale. There was a significantly lesser percent of subjects in
the experimental group experienced moderate and severe pain as compared to control group. So
it is concluded that use of ice pack at the site prior to the venipuncture is safe and cheap to
decrease the pain among children undergoing venipuncture. This study strongly recommends that
ice pack should be incorporated as one of the pain management modality in daily practice.
     Ali  FakhrMovahedi  et  al.,  (2012) conducted  a  quasi  experimental  study  at  Semnan
University, Iran to determine the effect of local refrigeration prior to the venipuncture on pain
related response in school age children. The subjects were 80 children of age 6- 12 years selected
by purposive sampling. The subjects were divided into test and control group. The measurement
of behavior response was done by CHEOPS (Children’s Hospital Of Eastern Ontario Pain Scale )
scale.  The  results  of  this  study  suggests  that  the  use  of  local  refrigeration  prior  to  the
venipuncture can be considered as an easy and effective intervention of reducing venipuncture
related pain. 
     Despite the increasing knowledge regarding safe and effective pain management in children
as  well  as  wide  spread  anecdotal  experience,  this  information  has  not  been  generally  or
effectively applied to routine pediatric clinical practice. It is well documented that the youngest
children have the greatest probability of receiving insufficient pain medications. It is also evident
that  over  all  pain  medication  action  in  pediatrics  lags  behind  that  of  adult
patients. (Mac Caffery and Pasero, 2005)
     The behaviors of many health care professionals including nurses including nurses do not
always correspond with the attitudes and beliefs they report concerning pain assessment  and
management. (Simons and Roberson, 2002)
     Obstacles to appropriate pain management in children includes knowledge deficits ,lack of
confidence  regarding  pain  management  ,accurate  pain      assessment,awareness  of  pain
management  interventions,lack  of  communication  between  patients  and  parents  ,  personnel
attitudes and beliefs about pain.(Von Hulle and Denys, 2004)
     Nursing and medicine both contribute to problem of suboptimal pain management. Physicians
tend to order inadequate amounts and occasionally inaccurate doses of pain medications. Nurses
tends to under medicate  by not  administering doses or  administer  at  largest  intervals.  Many
health care professionals do not recognize subtle pain behaviors in children such as lying quietly,
poor appetite, clinging to parents,and disturbed sleep patterns. These children are not treated for
pain.(Gadish et al., 1988)
     The investigator during her clinical experience felt that children are often exposed to painful
procedures  on admission to  hospital.  One such common procedure  is  intravenous  procedure
which  is  very  painful  to  children.  Thus,  the  investigator  is  interested  to  emphasize  on  the
measure of pain relief by cold application to reduce pain among children during intravenous
procedures. With this intention, the investigator has taken steps to find the effectiveness of local
cold  application  on  pain  response  during  intravenous  procedures.Considering  all  the  above
mentioned facts the researcher found it very essential to conduct this study. Hence the particular
topic was selected for the research.
STATEMENT OF THE PROBLEM
     “A study to assess the effectiveness of local cold application on pain response during
intravenous cannula insertion among children (6-12years) admitted in Government District
Headquarters Hospital, Namakkal, Tamilnadu.”
OBJECTIVES OF THE STUDY
1. To assess the level of pain during intra venous cannula insertion among children in control
group.
2. To evaluate the effectiveness of local cold application on pain response during intra venous
cannula insertion among the children in the experimental group.
3. To compare the level of pain scores between experimental and control group.
4. To find out the association between pain level and selected demographic variables like age,
sex, weight etc in the experimental group.
OPERATIONAL DEFINITIONS
1. Assess
     Statistical measurement of the pain of the children (6-12 years), during intravenous cannula
insertion as observed from the scores based on revised FLACC behavior pain scale.
2. Effectiveness
     Effectiveness  refers  to  the  significant  reduction  in  pain  as  determined  by  significant
difference in pain scores between experimental and control group.
3. Local cold application
     In this study local cold application refers to the application of ice cube (5×5 cm) with in a
plastic cover, covered with gauze and applied on the site of intravenous cannulation for a period
of 3 minute prior to intravenous cannula insertion.
4. Pain
     Pain is  an unpleasant  sensation of  children (6-12years),  caused by intravenous cannula
insertion and measured by investigator using revised FLACC behavior pain scale.
5. Response.
      Pain  response is the response of children to intravenous cannula insertion based on the
scorings of criterias like face, legs, activity, cry and consolability in revised FLACC behavior
pain scale.
6. Children:
     Children  who  belongs  to  the  age  group  of  6-12  years,  admitted  in  District
GovernmentHeadquarters hospital, Namakkal, and are undergoing intravenous cannula insertion
first time after their admission.
7. Intravenous Cannula
     Intravenous cannula is a small flexible plastic tube which is usually inserted in the veins in
the lower arm for administration of injections and fluids.
ASSUMPTIONS
¾ Cold decreases the sensitivity of tissues and create a state of numbness.
¾ Ice pack application before intra venous cannula insertion will help to reduce the pain of
children in experimental group.
¾ Selected demographic variables like, age, sex, weight etc, may influence the effectiveness of
ice pack application for pain reduction before intra venous cannula insertion.
HYPOTHESIS
H1: There  will  be  a  significant  difference  between  the  mean  pain  score  of  children  in  the
experimental and control group
H2: There  will  be  significant  association  between  pain  reduction  and  selected  demographic
variables like age, sex, weight etc in the experimental group.
DELIMITATIONS
The study was delimited to, 
¾ 60 children who are admitted in Government District Headquaters Hospital, Namakkal.
¾ Children who are undergoing intravenous cannulation first time after their admission.
¾ Children who need single attempt for successful intravenous cannulation.
¾ Children who are present during the time of data collection.
¾ Children who are willing to participate in the study.
CONCEPTUAL FRAMEWORK
     It presents logically constructed concepts to provide general explanation of the relationship
between the concepts to provide general explanation of the relationship between the concepts of
the research study, without using a single existing theory. Conceptual frame works are usually
constructed by using researcher’s own experience,  previous research findings or  concepts of
several theories or models.
     Conceptual frame work is an interrelated concept that are assembled together in some scheme
by virtue of their  relevance to a common thing. This is  a device that  helps to stimulate the
research and the extension by providing both direction and impetus. (Polit and Hungler, 1999 )
     The present study was aimed to evaluate the effectiveness of local cold application on pain
response during intra venous cannula insertion among children admitted in selected hospital at
Namakkal.
     The conceptual framework of the study is based on Ottawa Model of Research Use (1998).
OTTAWA MODEL OF EVIDENCE BASED PRACTICE IN RESEARCH 
USE ( 1998).
     The Ottawa Model of Research Use (OMRU) is an interactive model developed by Logan and
Graham (1998). The feasibility and effectiveness of using The Ottawa Model of Research Use  in
actual practice contexts was supported by findings from a number  of studies. (Pomey , 2009).
     The  Ottawa  Model  of  Research  Use  views  research  use  as  a  dynamic  process  of
interconnected  decisions  and  actions  by  different  individuals  relating  to  each  of  the  model
elements. This model addresses the implementation of existing research          knowledge.
(Logan & Graham, 2010)
     The Ottawa Model of Research Use relies on the process of assessing, monitoring, and
evaluating  each  element  before,  during,  and  after  the  decision  to  implement  an  innovation.
Barrier assessments must be conducted on the innovation, the potential adopters, and the practice
environment to identify factors that could hinder or support the uptake of the innovation. The
implementation plan  is  then selected  and tailored  to  overcome the  barriers  and enhance  the
supports  identified.  Introduction  of  the  implementation  plan  is  monitored  to  ensure  that  the
potential adopters learn about the innovation and what is expected of them. The monitoring is
ongoing  to  help  determine  whether  any  change  in  the  current  implementation  or  a  new
implementation  plan  is  required.  Finally,  the  implementation  outcomes  are  evaluated  to
determine  whether  the  innovation  is  producing  the  intended  effect  or  any  unintended
consequences.(Graham and Logan, 2004)
1. Assessment and specification of innovation.
¾ Preparation of REVISED FLACC BEHAVIOR PAIN SCALE to assess the pain response
of children during intravenous cannula insertion.
¾ Assessment of requirement of innovation.
2. Evidence based innovation.
¾ Assessment of barriers.
¾ Planned to conduct local cold application as nonpharmacological pain relief measure.
3. Administration and monitoring of innovation.
¾ Administered local cold application 3minutes prior to the insertion of intravenous cannula.
¾ Assessed the pain response of the children in the experimental and control group by using
REVISED FLACC BEHAVIOR PAIN SCALE.
4. Evaluation of outcomes.
¾ The children in the experimental group feels less pain during intravenous cannulation.
¾ Improved  cooperation  from  the  children  in  the  experimental  group  during  intravenous
cannulation.
¾ Children in  the control  group experienced a significantly  higher  pain during intravenous
cannulation than children in the experimental group.
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l 
ta
sk
s 
ar
e 
to
 s
um
m
ar
iz
e 
an
d 
cr
iti
ca
lly
 e
va
lu
at
e 
th
e 
ov
er
al
l 
ev
id
en
ce
 s
o 
as
 to
 re
ve
al
 th
e
cu
rr
en
ts
ta
te
 
of
 
kn
ow
le
dg
e
 
on
 
a
 
to
pi
c
 
w
ith
 
re
ga
rd
 
to
 
th
em
es
 
se
em
ed
to
 b
e 
im
po
rta
nt
. (
 D
en
ise
. F
. P
ol
it 
et
 a
l.,
 2
00
9,
p.
17
1)
¾
C
on
tra
in
di
ca
tio
ns
.
¾
Pr
oc
ed
ur
e 
of
 in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 in
 c
hi
ld
re
n.
¾
C
om
pl
ic
at
io
ns
.
k
Pa
in
.
¾
D
ef
in
iti
on
.
¾
Pa
in
 d
ur
in
g 
ho
sp
ita
liz
at
io
n 
in
 c
hi
ld
re
n.
¾
Lo
ng
 te
rm
 e
ff
ec
ts
 o
f p
ai
n 
in
 c
hi
ld
re
n.
k
N
on
ph
ar
m
ac
ol
og
ic
al
 p
ai
n 
re
lie
f m
ea
su
re
s f
or
 h
os
pi
ta
liz
ed
 c
hi
ld
re
n.
k
L
oc
al
 c
ol
d 
ap
pl
ic
at
io
n.
¾
D
ef
in
iti
on
.
¾
In
di
ca
tio
ns
.
¾
C
on
tra
in
di
ca
tio
ns
.
¾
Ph
ys
io
lo
gi
ca
l a
nd
 th
er
ap
eu
tic
 e
ff
ec
ts
 o
f l
oc
al
 c
ol
d 
ap
pl
ic
at
io
n.
¾
M
et
ho
ds
 o
f l
oc
al
 c
ol
d 
ap
pl
ic
at
io
n.
k
N
ur
se
s r
es
po
ns
ib
ili
tie
s i
n 
pa
in
 r
ed
uc
tio
n 
be
fo
re
 in
tr
av
en
ou
s c
an
nu
la
 in
se
rt
io
n.
k
 E
ffe
ct
iv
en
es
s 
of
 lo
ca
l c
ol
d 
ap
pl
ic
at
io
n 
on
 p
ai
n 
re
sp
on
se
 d
ur
in
g 
in
tr
av
en
ou
s 
ca
nn
ul
a
in
se
rt
io
n.
C
H
IL
D
R
E
N
 ( 
6-
12
 Y
E
A
R
S)
  
  
 C
hi
ld
re
n 
of
 to
da
y 
ar
e 
th
e 
ci
tiz
en
s 
of
 to
m
or
ro
w
. S
o 
th
ey
 a
re
 o
ur
 m
os
t 
va
lu
ab
le
 r
es
ou
rc
e.
A
cc
or
di
ng
 to
 th
e 
w
or
ld
 p
op
ul
at
io
n 
st
at
is
tic
s,
 o
ve
r 
40
%
 o
f 
th
e 
po
pu
la
tio
n 
is
 c
on
st
itu
te
d 
of
 th
e
ch
ild
re
n 
po
pu
la
tio
n.
 (H
at
fie
ld
 N
. B
, 2
00
8)
.
  
  
 W
or
ld
w
id
e,
 c
hi
ld
re
n 
re
pr
es
en
t a
 h
ig
he
r 
pr
op
or
tio
n 
of
 th
e 
po
pu
la
tio
n,
 in
 w
hi
ch
 th
e 
ch
ild
re
n
yo
un
ge
r
 t
ha
n
 1
5y
ea
rs
 a
cc
ou
nt
in
g
 f
or
 1
.8
bi
lli
on
 (
28
%
)
 o
f
 t
he
 w
or
ld
’s
 6
.4
 b
ill
io
n
pe
rs
on
s. 
(K
lie
gm
an
 e
t a
l.,
20
07
)
  
  
 T
he
 c
hi
ld
re
n 
in
 In
di
a 
co
nt
in
ue
s 
to
 b
e 
th
e 
m
os
t v
ul
ne
ra
bl
e 
se
ct
io
n 
of
 th
e 
so
ci
et
y 
an
d 
th
ei
r
gr
ow
th
 a
nd
 d
ev
el
op
m
en
t r
em
ai
ns
 a
 m
aj
or
 c
on
ce
rn
. I
n 
In
di
a 
th
e 
po
pu
la
tio
n 
of
 c
hi
ld
re
n 
be
lo
w
 1
8
is
 h
ig
h 
as
 4
1%
. A
 la
rg
e 
po
pu
la
tio
n 
of
 th
es
e 
ch
ild
re
n 
la
ng
ui
sh
 in
 th
e 
qu
ag
m
ire
 o
f 
ap
at
hy
 a
nd
al
ie
na
tio
n,
 s
uf
fe
rin
g 
th
e 
w
or
st
 f
or
m
s 
of
 d
ep
riv
at
io
n 
an
d 
ar
e 
th
e 
vi
ct
im
s 
of
 v
ar
io
us
 f
or
m
s 
of
ex
pl
oi
ta
tio
n 
an
d 
ab
us
e.
 A
cc
or
di
ng
 to
 th
e 
20
01
 c
en
su
s,
 In
di
a 
is
 e
st
im
at
ed
 to
 h
av
e 
m
or
e 
th
an
 4
00
ill
i
hi
ld
b
l
h
f
18
f
hi
h
35
ill
i
hi
ld
i
d
f
d
ad
ol
es
ce
nt
s,
 is
 s
ev
er
el
y 
de
pr
es
se
d.
 P
ro
vi
si
on
 o
f 
w
ar
m
 r
es
po
ns
iv
e 
su
pp
or
t 
an
d 
re
di
re
ct
io
n 
of
en
er
gi
es
 in
to
 e
nj
oy
ab
le
 a
ct
iv
iti
es
 c
an
 h
el
p 
to
 d
is
si
pa
te
 th
e 
ne
ga
tiv
e 
en
er
gi
es
 o
f 
th
e 
m
om
en
t.
C
hi
ld
re
n 
w
ith
 e
xt
en
de
d 
an
d 
fr
eq
ue
nt
 h
os
pi
ta
liz
at
io
ns
 m
ay
 b
e 
at
 r
is
k 
in
 th
e 
ar
ea
s 
of
 id
en
tit
y
de
ve
lo
pm
en
t, 
at
ta
ch
m
en
t, 
an
d 
m
at
ur
ity
. T
hr
ea
ts
 to
 id
en
tif
y 
de
ve
lo
pm
en
t m
ay
 b
e 
m
in
im
iz
ed
 b
y
pr
ov
id
in
g 
ch
ild
re
n 
as
 m
uc
h 
as
 st
ab
ili
ty
, a
nd
 c
on
tin
ui
ty
 a
s 
po
ss
ib
le
, i
ns
id
e 
an
d 
ou
t o
f t
he
 h
os
pi
ta
l.
(C
la
ra
 S
he
w
 e
t a
l.,
 2
01
0,
 p
p.
27
3-
27
5)
  
   
C
hi
ld
re
n 
of
te
n 
ex
pe
rie
nc
e 
se
ve
re
 p
ro
ce
du
re
 re
la
te
d 
pa
in
 in
 h
os
pi
ta
ls
. M
ax
im
um
 p
ro
ce
du
re
s
th
at
 a
re
 p
er
fo
rm
ed
 t
o
 c
ur
e 
ill
ne
ss
 a
m
on
g
 c
hi
ld
re
n
 a
re
 t
ra
um
at
ic
, 
pa
in
fu
l,
 u
ps
et
tin
g
 a
nd
fr
ig
ht
en
in
g
 t
o
 t
he
 c
hi
ld
re
n.
 U
nf
or
tu
na
te
ly
 a
tte
m
pt
s 
to
 m
in
im
iz
e 
pa
in
 b
ec
au
se
 o
f 
m
ed
ic
al
in
te
rv
en
tio
n 
ha
ve
 n
ot
 k
ep
t 
in
 p
ac
e 
w
ith
 te
ch
no
lo
gi
ca
l 
ad
va
nc
es
 in
 p
ed
ia
tri
c 
ca
re
. 
In
 h
os
pi
ta
l
ch
ild
re
n 
un
de
rg
o 
m
ul
tip
le
 p
ai
nf
ul
 p
ro
ce
du
re
s;
 V
en
ip
un
ct
ur
e,
 in
tra
ve
no
us
 c
an
nu
la
tio
n,
 c
ap
ill
ar
y
st
ic
k,
 a
nd
 in
je
ct
io
ns
 a
re
 m
os
t c
om
m
on
ly
 p
er
fo
rm
ed
. V
en
ip
un
ct
ur
e 
is
 o
ne
 o
f t
he
 m
os
t c
om
m
on
ly
ex
pe
rie
nc
ed
 p
ro
ce
du
re
 b
y 
ho
sp
ita
liz
ed
 c
hi
ld
re
n.
(N
av
jo
t K
ir
an
 e
t a
l.,
 2
01
3,
 p
p.
 6
1-
63
)
IN
T
R
AV
E
N
O
U
S 
C
A
N
N
U
L
A
 IN
SE
R
TI
O
N
.
a.
D
ef
in
iti
on
.
   
  I
nt
ra
ve
no
us
 c
an
nu
la
tio
n 
is
 d
ef
in
ed
 a
s 
th
e 
pl
ac
em
en
t o
f a
 d
ev
ic
e 
w
ith
in
 a
 v
ei
n 
to
 a
llo
w
 a
cc
es
s
to
 th
e 
ve
no
us
 s
ys
te
m
. T
he
se
 d
ev
ic
es
 c
an
 th
en
 b
e 
us
ed
 to
 d
el
iv
er
 d
ru
gs
 a
nd
 fl
ui
d 
to
 th
e 
pa
tie
nt
.
(M
er
ed
ith
 L
eo
na
rd
., 
20
10
 p
. 7
7 
)
   
  I
ns
er
tio
n 
of
 a
n 
IV
 c
an
nu
la
 in
vo
lv
es
 p
ut
tin
g 
a 
“t
ub
e”
 in
to
 a
 p
at
ie
nt
’s
 v
ei
n 
so
 th
at
 in
fu
si
on
s 
ca
n
be
 in
se
rte
d 
di
re
ct
ly
 in
to
 th
e 
pa
tie
nt
’s
 b
lo
od
st
re
am
. (
Je
ps
on
ra
e,
 2
01
5)
b.
In
di
ca
tio
ns
  o
f i
nt
ra
ve
no
us
 c
an
nu
la
 in
se
rt
io
n.
  
  
 T
he
 m
ai
n 
in
di
ca
tio
ns
 f
or
 in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 in
 c
hi
ld
re
n 
ar
e 
re
pe
at
ed
 b
lo
od
sa
m
pl
in
g,
 in
tra
ve
no
us
  f
lu
id
 a
dm
in
is
tra
tio
n,
 in
tra
ve
no
us
 m
ed
ic
at
io
n 
ad
m
in
is
tra
tio
n,
 in
tra
ve
no
us
ch
em
ot
he
ra
py
 a
dm
in
is
tra
tio
n,
 i
nt
ra
ve
no
us
 n
ut
rit
io
na
l 
su
pp
or
t,
 i
nt
ra
ve
no
us
 b
lo
od
 o
r 
bl
oo
d
pr
od
uc
ts
ad
m
in
is
tra
tio
n
in
tra
ve
no
us
ad
m
in
is
tra
tio
n
of
ra
di
ol
og
ic
co
nt
ra
st
ag
en
ts
(e
g
fo
r
   
  M
ai
n 
co
nt
ra
in
di
ca
tio
ns
 fo
r i
nt
ra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 a
re
 in
fla
m
m
at
io
n 
or
 in
fe
ct
io
n 
of
 th
e
in
se
rti
on
 s
ite
, 
fo
re
ar
m
 v
ei
ns
 in
 p
at
ie
nt
s 
w
ith
 r
en
al
 f
ai
lu
re
 (
m
ay
 b
e 
ne
ed
ed
 f
or
 a
rte
rio
ve
no
us
fis
tu
la
e)
, i
rr
ita
nt
 d
ru
gs
 in
to
 sm
al
l v
ei
ns
 w
ith
 lo
w
 fl
ow
 ra
te
s.(
C
. W
ai
tt
, 2
00
9,
 p
.7
1)
d.
C
om
pl
ic
at
io
ns
 .
  
  
 L
oc
al
 c
om
pl
ic
at
io
ns
 li
ke
 in
fil
tra
tio
n,
 p
hl
eb
iti
s,
 th
ro
m
bo
ph
le
bi
tis
 a
re
 fr
eq
ue
nt
ly
 o
cc
ur
s 
th
an
sy
st
em
ic
 c
om
pl
ic
at
io
ns
. 
Li
fe
th
re
at
en
in
g 
sy
st
em
ic
 c
om
pl
ic
at
io
ns
 li
ke
 f
lu
id
 o
ve
rlo
ad
, 
em
bo
lu
s,
al
le
rg
ic
 re
ac
tio
n,
 se
ps
is
 a
ls
o 
w
ill
 o
cc
ur
. (
C
am
pb
el
l, 
20
15
 p
. 6
9,
 C
an
te
rb
ur
y,
 2
01
2 
pp
 1
-8
)
Th
e 
in
se
rti
on
 o
f 
a 
ca
nn
ul
a 
is
 a
 ro
ut
in
e 
ev
en
t f
or
 h
ea
lth
 c
ar
e 
pr
of
es
si
on
al
s.
 M
an
y 
ch
ild
re
n 
an
d
fa
m
ili
es
 a
ss
oc
ia
te
 it
 w
ith
 d
ra
m
at
ic
 e
ve
nt
s 
an
d 
se
rio
us
 il
ln
es
s.
 C
an
nu
la
tio
n 
ca
n 
be
 b
ot
h 
tra
um
at
ic
an
d
 p
ai
nf
ul
 f
or
 t
he
 c
hi
ld
 a
nd
 s
tre
ss
fu
l 
fo
r 
th
e 
fa
m
ily
. 
Th
ey
 w
ill
 r
eq
ui
re
 s
up
po
rt
 a
nd
en
co
ur
ag
em
en
t t
o 
de
al
 w
ith
 th
e 
pr
oc
ed
ur
e.
 (E
la
nd
, 2
01
0)
e.
Pr
oc
ed
ur
e 
of
 in
tr
av
en
ou
s c
an
nu
la
 in
se
rt
io
n.
   
  I
nt
ra
ve
no
us
 th
er
ap
y 
is
 w
id
el
y 
us
ed
 fo
r c
hi
ld
re
n.
 V
en
ip
un
ct
ur
e 
in
 c
hi
ld
re
n 
is
 o
fte
n 
pe
rf
or
m
ed
w
ith
 a
 b
ut
te
rf
ly
 c
at
he
te
r.
 V
ei
n 
si
ze
 a
nd
 k
in
d 
of
 f
lu
id
 to
 b
e 
in
fu
se
d 
gu
id
e 
th
e 
ch
oi
ce
 o
f 
th
e
ca
th
et
er
. 
G
en
er
al
ly
 th
e 
sm
al
le
st
 c
at
he
te
r 
th
ro
ug
ho
ut
 w
hi
ch
 th
e 
flu
id
s 
an
d 
m
ed
ic
at
io
ns
 c
an
 b
e
sa
fe
ly
 in
fu
se
d 
sh
ou
ld
 u
se
d.
 M
os
t o
f 
th
e 
ch
ild
re
n 
20
-2
4 
ga
uz
e 
ca
th
et
er
 p
ro
vi
de
 a
de
qu
at
e 
ac
ce
ss
.
Th
e 
m
os
t c
om
m
on
ly
 u
se
d 
si
te
s 
ar
e 
th
e 
ve
in
s 
of
 th
e 
ha
nd
 a
nd
 a
nt
ec
ub
ita
l a
re
a.
 T
he
 ra
te
 a
nd
 ty
pe
of
 fl
ui
d 
in
fu
se
d,
 le
ng
th
 o
f t
im
e 
th
e 
in
tra
ve
no
us
 li
ne
 is
 n
ee
de
d,
 a
nd
 th
e 
av
ai
la
bi
lit
y 
of
 v
ei
ns
 o
fte
n
de
te
rm
in
es
 th
e 
si
te
 se
le
ct
io
n 
in
 c
hi
ld
re
n.
(S
us
an
 R
ow
en
 J
am
es
, 2
01
1,
 p
p 
no
. 3
51
-3
88
).
   
  A
 c
on
ve
ni
en
t p
os
iti
on
 is
 to
 p
la
ce
 th
e 
ch
ild
 in
 th
e 
pa
re
nt
’s
 la
p 
w
ith
 th
e 
ch
ild
 fa
ci
ng
 th
e 
pa
re
nt
.
N
ex
t p
la
ce
 th
e 
ch
ild
’s
 a
rm
 fo
r v
en
ip
un
ct
ur
e 
on
 a
 fi
rm
 su
rf
ac
e 
su
ch
 a
s t
re
at
m
en
t t
ab
le
. T
he
 c
hi
ld
’s
ov
er
st
re
tc
he
d 
ar
m
 is
 p
ar
tia
lly
 st
ab
ili
ze
d 
by
 th
e 
te
ch
ni
ci
an
 d
ra
w
in
g 
th
e 
bl
oo
d.
 T
he
 h
av
e 
th
e 
pa
re
nt
hu
g
 t
he
 c
hi
ld
’s
 u
pp
er
 b
od
y,
 p
er
ce
iv
in
g
 m
ov
em
en
t,
 a
nd
 u
se
 o
f 
ar
m
 t
o
 i
m
m
ob
ili
ze
 t
he
ve
ni
pu
nc
tu
re
 si
te
. (
M
ar
ily
n.
 J
. H
oc
ke
nb
er
ry
, 2
01
0)
  
   
A
ss
es
s 
th
e 
ch
ild
’s
 a
bi
lit
y 
to
 h
ol
d 
th
e 
af
fe
ct
ed
 e
xt
re
m
ity
 s
til
l d
ur
in
g 
th
e 
pr
oc
ed
ur
e.
 G
iv
e 
th
e
ch
ild
 s
ug
ge
st
io
ns
 f
or
 c
op
in
g 
w
ith
 th
e 
di
sc
om
fo
rt
 le
ad
 h
av
e 
th
e 
pr
ac
tic
e 
co
pi
ng
 te
ch
ni
qu
es
 in
‘p
in
ch
,’
 it
 m
ig
ht
 b
e 
he
lp
fu
l 
to
 a
dv
is
e 
th
e 
ch
ild
 to
 ta
ke
 a
 d
ee
p 
br
ea
th
 a
nd
 b
lo
w
 o
ut
 th
e 
pa
in
.
C
at
he
te
r 
pl
ac
em
en
t i
s 
co
nf
irm
ed
 b
y 
bl
oo
d 
re
tu
rn
. A
fte
r 
th
e 
ca
th
et
er
 is
 p
la
ce
d 
se
cu
re
 it
 in
 p
la
ce
w
ith
 ta
pe
 a
nd
 a
 s
te
ril
e,
 c
le
ar
, o
cc
lu
si
ve
 d
re
ss
in
g 
or
 a
 ta
pe
. A
t l
as
t s
ec
ur
e 
th
e 
ex
tre
m
ity
 w
ith
 a
w
el
l-p
ad
de
d 
ar
m
 b
oa
rd
 if
 n
ec
es
sa
ry
.( 
M
ig
da
l e
t a
l.,
 2
00
8)
  
   
In
 h
os
pi
ta
l p
ra
ct
ic
e 
in
tra
va
sc
ul
ar
 li
ne
s 
ar
e 
us
ed
 fo
r 
va
rio
us
 p
ur
po
se
s 
lik
e 
re
co
rd
in
g 
pr
es
su
re
an
d 
to
 a
dm
in
is
te
r d
ru
gs
, f
lu
id
s 
an
d 
to
 d
ra
w
 o
ut
 b
lo
od
. P
ai
n 
in
fli
ct
ed
 b
y 
th
e 
in
se
rti
on
 o
f c
an
nu
la
in
to
 th
e 
sk
in
 is
 a
 si
gn
ifi
ca
nt
 c
on
ce
rn
. E
ff
or
t s
ho
ul
d 
be
 m
ad
e 
to
 a
ss
es
s a
nd
 m
an
ag
e 
ac
ut
e 
pa
in
. A
s,
by
 d
oi
ng
 s
o,
 n
ur
se
s 
ca
n 
re
du
ce
 p
ai
n,
 in
cr
ea
se
 p
at
ie
nt
 c
om
fo
rt,
 s
at
is
fa
ct
io
n 
an
d 
im
pr
ov
e 
pa
tie
nt
ou
tc
om
es
.(J
ac
ob
so
n,
 2
00
9)
   
  I
nt
ra
ve
no
us
 c
at
he
te
r i
ns
er
tio
n 
is
 tr
au
m
at
ic
 e
xp
er
ie
nc
e 
fo
r c
hi
ld
re
n 
an
d 
pa
re
nt
s. 
It 
is
 si
gn
ifi
ca
nt
so
ur
ce
 o
f p
ed
ia
tri
c 
pa
in
 th
at
 c
an
 h
av
e 
lo
ng
 la
st
in
g 
ef
fe
ct
s. 
(K
en
ne
dy
 e
t a
l.,
 2
01
0)
PA
IN
   
  T
he
 w
or
d 
pa
in
 is
 d
er
iv
ed
 fr
om
 th
e 
G
re
ek
 w
or
d 
‘p
oi
ne
’, 
w
hi
ch
 m
ea
ns
 p
en
al
ty
 o
r p
un
is
hm
en
t.
Pa
in
 i
s 
a 
se
ns
or
y
 e
xp
er
ie
nc
e 
as
so
ci
at
ed
 w
ith
 a
ct
ua
l 
or
 p
ot
en
tia
l 
da
m
ag
e 
of
 t
is
su
e,
 w
ith
ph
ys
io
lo
gi
ca
l a
nd
 p
sy
ch
ol
og
ic
al
 re
sp
on
se
s. 
Pa
in
 is
 a
 p
er
so
na
l e
xp
er
ie
nc
e 
an
d 
va
rie
s 
fr
om
 p
er
so
n
to
 p
er
so
n.
 It
 is
 m
an
ife
st
ed
 in
 v
er
ba
l a
nd
 n
on
ve
rb
al
 b
eh
av
io
rs
, p
hy
si
ol
og
ic
al
 re
sp
on
se
s 
lik
e 
pu
ls
e
ra
te
, 
re
sp
ira
to
ry
 r
at
e,
 b
lo
od
 p
re
ss
ur
e,
 e
m
ot
io
na
l 
an
d 
sp
iri
tu
al
 r
ea
ct
io
ns
. 
(N
ur
sin
g 
cl
in
ic
s 
of
A
m
er
ic
a,
 2
01
0)
  
  
 P
ai
n 
is
 th
e 
m
os
t 
co
m
m
on
 a
dv
er
se
 s
tim
ul
i 
ex
pe
rie
nc
ed
 b
y 
th
e 
ch
ild
re
n.
 A
cc
or
di
ng
 to
 th
e
in
te
rn
at
io
na
l 
as
so
ci
at
io
n
 o
f 
st
ud
y
 o
f 
pa
in
, 
“p
ai
n
 i
s 
an
 u
np
le
as
an
t,
 s
en
so
ry
 a
nd
 e
m
ot
io
na
l
ex
pe
rie
nc
e 
as
so
ci
at
ed
 w
ith
 a
ct
ua
l o
r p
ot
en
tia
l t
is
su
e 
da
m
ag
e.
 T
he
 p
ai
n 
is
 a
 so
ur
ce
 o
f a
nx
ie
ty
 a
nd
di
st
re
ss
 fo
r c
hi
ld
re
n,
 p
ar
en
ts
 a
nd
 c
ar
e 
gi
ve
rs
. (
Sh
on
a 
Jo
se
ph
, 2
01
3)
   
  T
he
re
 is
 g
ro
w
in
g 
re
co
gn
iti
on
 in
 p
ed
ia
tri
c 
em
er
ge
nc
y 
ca
re
 th
at
 c
hi
ld
re
n 
ex
pe
rie
nc
e 
av
oi
da
bl
e
pa
in
 a
nd
 d
is
tre
ss
 d
ur
in
g 
in
va
si
ve
 p
ro
ce
du
re
s, 
an
d 
th
at
 th
is
 p
ai
n 
lik
el
y 
pl
ay
s 
a 
 ro
le
 in
 sh
ap
in
g 
th
e
  
  
 P
ai
n 
is
 a
 s
ub
je
ct
iv
e 
an
d 
un
iq
ue
ly
 li
ve
d 
ex
pe
rie
nc
e,
 is
 a
n 
in
te
gr
at
in
g 
ph
en
om
en
on
. M
an
y
fa
ct
or
s 
ha
ve
 b
ee
n 
id
en
tif
ie
d 
as
 in
flu
en
ci
ng
 p
ai
n 
pe
rc
ep
tio
n 
an
d 
re
sp
on
se
, s
uc
h 
as
 g
en
de
r, 
ag
e,
pa
st
 e
xp
er
ie
nc
e,
 a
nx
ie
ty
, c
ul
tu
re
, e
th
ni
ci
ty
, c
ha
ra
ct
er
 p
er
so
na
lit
y 
di
m
en
si
on
s 
an
d 
te
m
pe
ra
m
en
t.
(M
an
on
 R
an
ge
r 
et
 a
l.,
 2
00
8)
 
  
  
Pe
rc
ep
tio
n 
of
 p
ai
n 
in
 p
ed
ia
tri
cs
 i
s 
co
m
pl
ex
 a
nd
 e
nt
ai
ls
 p
hy
si
ol
og
ic
al
, 
ps
yc
ho
lo
gi
ca
l,
be
ha
vi
or
al
 a
nd
 d
ev
el
op
m
en
ta
l 
fa
ct
or
s.
 T
he
 c
om
m
on
 p
ai
n 
m
ea
su
re
s 
us
ed
 f
or
 th
e 
ch
ild
re
n 
ar
e
be
ha
vi
or
al
. 
Th
es
e 
m
ea
su
re
s 
in
cl
ud
e 
cr
yi
ng
, 
fa
ci
al
 e
xp
re
ss
io
ns
, 
bo
dy
 p
os
tu
re
 a
nd
 m
ov
em
en
ts
.
(S
ho
na
 J
os
ep
h,
 2
01
3,
 p
.5
7)
 
a.
D
ef
in
iti
on
.
  
   
Pa
in
 is
 h
ig
hl
y 
un
pl
ea
sa
nt
 a
nd
 v
er
y 
pe
rs
on
al
 s
en
sa
tio
n 
th
at
 c
an
no
t b
e 
sh
ar
ed
 w
ith
 o
th
er
s.
 “
It
ca
n 
be
 d
ef
in
ed
 a
s 
an
 u
np
le
as
an
t 
se
ns
or
y 
an
d 
em
ot
io
na
l 
ex
pe
rie
nc
e 
as
so
ci
at
ed
 w
ith
 a
ct
ua
l 
or
po
te
nt
ia
l 
da
m
ag
e 
or
 d
es
cr
ib
ed
 in
 te
rm
s 
of
 s
uc
h 
da
m
ag
e”
. 
(I
nt
er
na
tio
na
l A
ss
oc
ia
tio
n 
fo
r 
th
e
st
ud
y 
of
 p
ai
n,
 1
99
4)
   
  P
ai
n 
is
 b
as
ic
al
ly
 s
en
sa
tio
n 
re
fe
rr
ed
 to
 th
e 
bo
dy
 w
hi
ch
 a
n 
un
pl
ea
sa
nt
 re
pr
es
en
ts
 th
e 
su
ff
er
in
g
in
du
ce
d 
by
 th
e 
ps
yc
hi
c 
pe
rc
ep
tio
n 
of
 th
e 
re
al
, t
hr
ea
te
ne
d 
or
 p
ha
nt
iz
ed
 in
ju
ry
.(E
ng
el
., 
19
70
)
 
  
  
Pa
in
 i
s 
‘w
ha
te
ve
r 
th
e 
ex
pe
rie
nc
in
g
 p
er
so
n
 s
ay
s 
it
 i
s 
,e
xi
st
in
g
 w
he
ne
ve
r 
he
 s
ay
s
it 
do
es
’. 
(M
ac
 C
af
fe
ry
 a
nd
 P
as
er
o,
 2
00
3,
 p
.2
12
 ) 
   
  P
ai
n 
is
 o
fte
n 
oc
cu
rs
 w
ith
 in
 a
 s
itu
at
io
n 
th
at
 is
 th
re
at
en
in
g,
 s
uc
h 
as
 d
ur
in
g 
ph
ys
ic
al
 tr
au
m
a 
or
di
se
as
e.
 P
ar
t o
f t
he
 a
ff
ec
tiv
e 
di
m
en
si
on
 o
f p
ai
n 
is
 th
e 
m
om
en
t b
y 
m
om
en
t u
np
le
as
an
tn
es
s, 
w
hi
ch
co
ns
is
t o
f e
m
ot
io
na
l f
ee
lin
gs
 th
at
 p
er
ta
in
 to
 th
e 
pr
es
en
t o
r s
ho
rt 
te
rm
 fu
tu
re
 a
s a
nn
oy
an
ce
, f
ea
r, 
or
di
st
re
ss
. (
St
ep
he
n 
N
ill
so
n,
 2
01
0 
, p
.1
2)
   
  P
ai
n 
is
 in
ef
fa
bl
e 
an
d 
el
us
iv
e.
 It
 c
on
fo
un
ds
 th
e 
gr
as
p 
of
 la
ng
ua
ge
.(W
he
la
n,
 2
00
3,
 p
. n
o 
18
)
b.
Pa
in
 d
ur
in
g 
ho
sp
ita
liz
at
io
n 
in
 c
hi
ld
re
n.
   
  A
lth
ou
gh
 p
ai
n 
is
 a
 c
om
m
on
 e
xp
er
ie
nc
e,
 it
 is
 a
 c
om
pl
ex
 o
ne
, u
ni
qu
e 
fo
r e
ac
h 
in
di
vi
du
al
 e
ve
ry
th
at
 p
ai
n 
w
as
 in
fr
eq
ue
nt
ly
 a
ss
es
se
d,
 y
et
 o
cc
ur
re
d 
co
m
m
on
ly
 a
cr
os
s 
al
l a
ge
 g
ro
up
s 
an
d 
se
rv
ic
es
an
d 
w
as
 o
fte
n 
m
od
er
at
e 
or
 se
ve
re
.(T
ay
lo
r 
E
M
 e
t a
l.,
 2
00
9)
   
  B
on
ni
e 
J.
 S
te
ve
ns
 e
t a
l.,
 (2
01
2)
 co
nd
uc
te
d 
a 
st
ud
y 
to
 a
ss
es
s t
he
 p
ai
n 
as
se
ss
m
en
t a
nd
 in
te
ns
ity
in
 h
os
pi
ta
liz
ed
 c
hi
ld
re
n 
in
 C
an
ad
a.
 T
he
 o
bj
ec
tiv
e 
of
 th
is
 s
tu
dy
 w
as
 to
 d
et
er
m
in
e 
th
e 
na
tu
re
 a
nd
fr
eq
ue
nc
y 
of
 a
cu
te
 p
ai
n 
as
se
ss
m
en
t 
in
 C
an
ad
ia
n 
pe
di
at
ric
 h
os
pi
ta
ls
 a
nd
 f
ac
to
rs
 in
flu
en
ci
ng
 it
.
Pa
in
 a
ss
es
sm
en
t p
ra
ct
ic
es
 a
nd
 p
ai
n 
in
te
ns
ity
 s
co
re
s 
do
cu
m
en
te
d 
du
rin
g 
a 
24
-h
ou
r 
pe
rio
d 
w
er
e
co
lle
ct
ed
 fr
om
 3
,8
22
 c
hi
ld
re
n 
ag
ed
 0
 to
 1
8 
ye
ar
s 
ho
sp
ita
liz
ed
 o
n 
32
 in
pa
tie
nt
 u
ni
ts
 in
 8
 C
an
ad
ia
n
pe
di
at
ric
 h
os
pi
ta
ls
. T
he
 re
su
lts
 o
f t
he
 st
ud
y 
sh
ow
s 
th
at
 n
um
er
ou
s 
ac
ut
e 
pe
di
at
ric
 p
ai
n 
as
se
ss
m
en
t
m
ea
su
re
s 
ex
is
t; 
ho
w
ev
er
, p
ai
n 
as
se
ss
m
en
t i
s 
no
t c
on
si
st
en
tly
 p
er
fo
rm
ed
 in
 h
os
pi
ta
liz
ed
 c
hi
ld
re
n.
(B
on
ni
e.
 J
. S
te
ve
ns
 e
t a
l.,
 p
p 
85
7-
86
5)
  
  
  
Ta
yl
or
 E
M
, 
(2
00
9)
 c
on
du
ct
ed
 a
 p
ro
sp
ec
tiv
e 
cr
os
s-
se
ct
io
na
l 
su
rv
ey
 o
f 
pa
in
 p
re
va
le
nc
e,
in
te
ns
ity
, 
as
se
ss
m
en
t 
an
d 
m
an
ag
em
en
t 
in
 a
 C
an
ad
ia
n 
pe
di
at
ric
 t
ea
ch
in
g 
ho
sp
ita
l.T
he
 m
ai
n
ob
je
ct
iv
es
 o
f 
th
e 
st
ud
y 
w
as
 to
 b
en
ch
m
ar
k 
pa
in
 p
re
va
le
nc
e,
 p
ai
n 
in
te
ns
ity
, 
pa
in
 a
ss
es
sm
en
t
do
cu
m
en
ta
tio
n 
an
d 
ph
ar
m
ac
ol
og
ic
al
 tr
ea
tm
en
t o
f 
pa
in
. T
he
 p
re
se
nt
 p
ro
sp
ec
tiv
e 
cr
os
s-
se
ct
io
na
l
su
rv
ey
 to
ok
 p
la
ce
 in
 H
os
pi
ta
l 
fo
r 
Si
ck
 C
hi
ld
re
n,
 a
 C
an
ad
ia
n 
te
rti
ar
y 
an
d 
qu
at
er
na
ry
 p
ed
ia
tri
c
ho
sp
ita
l. 
A
 s
tru
ct
ur
ed
, v
er
ba
lly
 a
dm
in
is
te
re
d 
qu
es
tio
nn
ai
re
 w
as
 u
se
d 
to
 o
bt
ai
n 
in
fo
rm
at
io
n 
on
pa
tie
nt
 d
em
og
ra
ph
ic
s, 
pa
in
 b
ef
or
e 
ad
m
is
si
on
, p
ai
n 
in
te
ns
ity
 d
ur
in
g 
ad
m
is
si
on
 a
nd
 p
ai
n 
tre
at
m
en
t.
Th
e 
re
su
lts
 o
f 
th
e 
st
ud
y 
sh
ow
s 
th
at
 p
ai
n 
w
as
 in
fr
eq
ue
nt
ly
 a
ss
es
se
d,
 y
et
 o
cc
ur
re
d 
co
m
m
on
ly
ac
ro
ss
 a
ll 
ag
e 
gr
ou
ps
 a
nd
 se
rv
ic
es
 a
nd
 w
as
 o
fte
n 
m
od
er
at
e 
or
 se
ve
re
. 
   
  C
um
m
in
gs
 E
A
 e
t a
l.,
 (2
00
9)
 c
on
du
ct
ed
 a
 st
ud
y 
on
 p
re
va
le
nc
e 
an
d 
so
ur
ce
 o
f p
ai
n 
in
 p
ed
ia
tri
c
in
pa
tie
nt
s.
 T
he
 p
re
se
nt
 s
tu
dy
 is
 a
n 
ep
id
em
io
lo
gi
ca
l i
nv
es
tig
at
io
n 
of
 p
ai
n 
in
 a
 p
ed
ia
tri
c 
ho
sp
ita
l.
A
m
on
g
 1
00
 c
hi
ld
re
n
 w
er
e 
in
te
rv
ie
w
ed
, 
fo
rty
-n
in
e 
pe
rc
en
t 
of
 s
ub
je
ct
s 
re
po
rte
d
 c
lin
ic
al
ly
si
gn
ifi
ca
nt
 le
ve
ls
 o
f w
or
st
 p
ai
n.
 T
w
en
ty
-o
ne
 p
er
ce
nt
 o
f 
su
bj
ec
ts
 h
ad
 c
lin
ic
al
ly
 s
ig
ni
fic
an
t l
ev
el
s
of
 u
su
al
 p
ai
n.
 C
au
se
s 
of
 p
ai
n 
w
er
e 
va
ria
bl
e 
an
d 
in
cl
ud
ed
 d
is
ea
se
, s
ur
ge
ry
, a
nd
 in
tra
ve
no
us
 li
ne
s.
C
hi
ld
re
n 
w
er
e 
gi
ve
n 
si
gn
ifi
ca
nt
ly
 l
es
s 
m
ed
ic
at
io
n 
th
an
 w
as
 p
re
sc
rib
ed
, 
re
ga
rd
le
ss
 o
f 
th
ei
r
re
po
rte
d 
pa
in
 le
ve
l. 
M
an
y 
ch
ild
re
n 
en
du
re
 u
na
cc
ep
ta
bl
e 
le
ve
ls
 o
f 
pa
in
 d
ur
in
g 
ho
sp
ita
liz
at
io
n.
be
lo
ng
s 
to
 d
iff
er
en
t a
ge
 g
ro
up
s.
 L
ev
el
 o
f s
tre
ss
 w
er
e 
ra
te
d 
us
in
g 
sc
al
e 
of
 1
-5
. T
he
 re
su
lts
 o
f t
he
st
ud
y 
sh
ow
s 
th
at
 8
3%
 o
f 
th
e 
to
dd
le
rs
, 
51
%
 o
f 
th
e 
pr
e-
 a
do
le
sc
en
ts
 a
nd
 2
8%
 o
f 
ad
ol
es
ce
nt
s
ex
pe
rie
nc
ed
 h
ig
h 
st
re
ss
 le
ve
ls
 d
ur
in
g 
ve
ni
pu
nc
tu
re
. 
Th
e 
re
su
lts
 o
f 
th
e 
st
ud
y 
sh
ow
s 
th
at
 a
ge
co
rr
el
at
es
 w
ith
 p
ai
n 
an
d 
di
st
re
ss
. I
nt
er
ve
nt
io
ns
 to
 re
lie
ve
 d
is
tre
ss
 s
ho
ul
d 
be
 p
ro
vi
de
d 
es
pe
ci
al
ly
fo
r t
od
dl
er
 a
nd
 p
re
-a
do
le
sc
en
t g
ro
up
.
  
   
K
ol
k 
et
 a
l (
 2
00
5)
 c
on
du
ct
ed
 a
 c
lin
ic
al
 tr
ia
l o
n 
31
 c
hi
ld
re
n.
 S
ub
je
ct
s 
w
er
e 
ra
nd
om
iz
ed
 in
to
tw
o 
gr
ou
ps
, n
o 
pr
ep
ar
at
io
n 
an
d 
pr
ep
ar
at
io
n 
th
at
 in
cl
ud
ed
 lo
ca
l a
ne
st
he
si
a 
of
 th
e 
sk
in
, p
ro
ce
du
ra
l
in
fo
rm
at
io
n 
an
d 
pa
re
nt
al
 in
vo
lv
em
en
t. 
R
at
er
s 
w
ho
 w
er
e 
bl
in
de
d 
to
 th
e 
ra
nd
om
iz
at
io
n 
vi
ew
ed
 th
e
vi
de
o 
ta
pe
s 
of
 th
e 
ch
ild
re
n 
an
d 
ra
te
d 
di
st
re
ss
 le
ve
ls
. T
he
 a
ut
ho
rs
 c
on
cl
ud
ed
 th
at
 c
hi
ld
re
n 
w
ith
pr
ep
ar
at
io
ns
 e
xh
ib
ite
d 
le
ss
 le
ve
ls
 o
f d
is
tre
ss
.
C
. L
on
g 
te
rm
 e
ffe
ct
s o
f p
ai
n 
in
 c
hi
ld
re
n.
  
  
 P
ai
nf
ul
 p
ro
ce
du
re
s 
ar
e 
a 
co
m
po
ne
nt
 o
f 
ro
ut
in
e 
an
d 
sp
ec
ia
liz
ed
 h
ea
lth
 c
ar
e 
in
 c
hi
ld
re
n,
 a
nd
ca
nn
ot
 b
e 
av
oi
de
d.
 R
ec
en
t 
ev
id
en
ce
 o
f 
th
e 
po
te
nt
ia
l a
nd
 d
et
rim
en
ta
l s
ho
rt
 te
rm
 a
nd
 lo
ng
 te
rm
ef
fe
ct
s 
of
 u
nt
re
at
ed
 p
ro
ce
du
ra
l 
pa
in
 h
as
 le
d 
to
 a
 s
ur
ge
 in
 r
es
ea
rc
h 
de
ve
lo
pi
ng
 a
nd
 e
va
lu
at
in
g
in
te
rv
en
tio
ns
. (
Ji
ll 
E
 M
ac
L
ar
en
, 2
00
7,
 p
p 
no
. 1
11
-1
16
).
  
  
 T
he
 b
eh
av
io
r 
of
 c
hi
ld
re
n 
du
rin
g 
in
va
si
ve
 p
ro
ce
du
re
s 
is
 w
id
el
y 
in
di
vi
du
al
 a
nd
 d
ep
en
d 
on
de
gr
ee
 o
f 
pe
rc
ei
ve
d 
pa
in
. P
er
ce
pt
io
n 
of
 p
ai
n 
is
 a
ff
ec
te
d 
by
 e
m
ot
io
na
l a
nd
 s
itu
at
io
na
l f
ac
to
rs
. I
t
al
so
 v
ar
ie
s 
ac
co
rd
in
g 
to
 a
ge
, 
se
x,
 c
og
ni
tiv
e 
le
ve
l, 
te
m
pe
ra
m
en
t, 
cu
ltu
re
, 
pa
re
nt
al
 s
up
po
rt
 a
nd
ot
he
r
 
in
st
itu
tio
na
l
 
fa
ct
or
s
 
su
ch
 
as
 
pr
ev
io
us
 
ex
pe
rie
nc
e
 
w
ith
 
pa
in
fu
l
 
ex
er
ci
se
,
su
pp
re
ss
io
n/
al
le
vi
at
io
n
 
of
 
pa
in
 
us
in
g
 
ph
ar
m
ac
ol
og
ic
al
 
an
d
 
no
np
ha
rm
ac
ol
og
ic
al
m
ea
ns
. (
L
uc
ie
 S
ik
or
ov
a,
 2
01
1,
 S
ho
na
 J
os
ep
h,
 2
01
3,
 5
7)
  
   
N
ee
dl
e 
ph
ob
ia
 is
 a
 te
rm
 u
se
d 
to
 d
es
cr
ib
e 
an
 a
nt
ic
ip
at
or
y 
fe
ar
 o
f 
ne
ed
 in
se
rti
on
. I
f 
pa
in
 a
nd
an
xi
et
y 
ar
e 
po
or
ly
 m
an
ag
ed
, 
th
er
e 
ca
n 
be
 s
ig
ni
fic
an
t 
ne
ga
tiv
e 
co
ns
eq
ue
nc
es
. 
Th
e 
m
em
or
y 
of
tra
um
at
ic
 v
en
ip
un
ct
ur
e 
ex
pe
rie
nc
es
 c
an
 le
ad
 to
 e
xt
re
m
e 
an
xi
et
y 
an
d 
ph
ys
io
lo
gi
ca
l 
re
sp
on
se
s
su
ch
 a
s 
ve
no
us
 c
on
st
ric
tio
n.
 S
om
e 
ch
ild
re
n 
an
d 
yo
un
g 
pe
op
le
 m
ay
 h
av
e 
be
en
 c
on
di
tio
ne
d 
by
 th
e
fe
ar
s o
f r
el
at
iv
es
 o
r f
rie
nd
s c
on
ce
rn
in
g 
ne
ed
le
 p
ro
ce
du
re
s. 
(T
hu
rg
at
e 
C
. H
ep
pe
ll,
 2
01
1)
.
th
e 
ch
ild
’s
 a
ge
, 
co
gn
iti
ve
 le
ve
l, 
ty
pe
 o
f 
pa
in
, 
an
d 
si
tu
at
io
n.
 N
o 
si
ng
le
 s
ca
le
 is
 u
se
fu
l 
fo
r 
al
l
ch
ild
re
n 
w
ith
 a
ll 
ty
pe
s o
f p
ai
n.
(M
el
an
ie
 A
. C
ro
w
le
y 
et
 a
l.,
 2
01
0)
N
O
N
PH
A
R
M
A
C
O
L
O
G
IC
A
L 
PA
IN
 R
E
L
IE
F 
M
E
A
SU
R
E
S.
 
  
  
Th
e 
no
n
 p
ha
rm
ac
ol
og
ic
 a
pp
ro
ac
h
 i
s 
an
 e
ss
en
tia
l 
co
m
po
ne
nt
 o
f 
pa
in
 r
el
ie
f.
 N
on
ph
ar
m
ac
ol
og
ic
al
 m
ea
su
re
s 
w
as
 c
ho
se
n 
as
 th
e 
pr
im
ar
y 
in
te
rv
en
tio
n 
be
ca
us
e 
it 
pr
ov
id
es
 a
 s
im
pl
e
ap
pr
oa
ch
 in
 re
du
ci
ng
 p
ai
n 
th
at
 h
as
 b
ee
n 
sh
ow
n 
to
 b
e 
ef
fe
ct
iv
e 
in
 a
 n
um
be
r o
f s
et
tin
gs
, i
t r
eq
ui
re
s
lit
tle
 tr
ai
ni
ng
, a
nd
 h
as
 a
 n
um
be
r o
f t
he
or
et
ic
al
 s
ou
nd
 re
as
on
s 
fo
r w
hy
 it
 s
ho
ul
d 
   
   
   
   
   
w
or
k.
(J
isy
 J
os
e 
et
 a
l.,
 2
01
3)
   
  T
he
 p
ai
n 
re
la
te
d 
to
 m
in
or
 in
va
si
ve
 n
ur
si
ng
 p
ro
ce
du
re
s c
an
 b
e 
de
al
t w
ith
 n
on
-p
ha
rm
ac
ol
og
ic
al
m
ea
su
re
s 
th
an
 p
ha
rm
ac
ol
og
ic
al
 m
ea
su
re
. 
Th
e 
ph
ar
m
ac
ol
og
ic
 m
ea
su
re
s 
lik
e 
lo
ca
l 
an
es
th
et
ic
sp
ra
y,
 e
ut
ec
tic
 m
ix
tu
re
 o
f l
oc
al
 a
ne
st
he
tic
 (E
M
LA
) h
av
e 
lo
ng
 te
rm
 e
ff
ec
ts
, w
hi
ch
 is
 u
nd
es
ira
bl
e.
A
ls
o 
its
 c
os
t e
ff
ec
t s
ho
ul
d 
be
 k
ep
t i
n 
m
in
d,
 a
s 
th
es
e 
si
m
pl
e 
bu
t e
ss
en
tia
l p
ro
ce
du
re
s 
ar
e 
re
pe
at
ed
fo
r t
he
 sa
m
e 
pe
rs
on
 fo
r m
an
y 
tim
es
. H
en
ce
 n
on
-p
ha
rm
ac
ol
og
ic
al
 m
ea
su
re
s 
ca
n 
be
 th
e 
ch
oi
ce
 fo
r
re
lie
vi
ng
 o
r p
re
ve
nt
in
g 
su
ch
 m
in
or
 in
va
si
ve
 p
ai
n,
 li
ke
 v
en
ip
un
ct
ur
e 
pa
in
. (
Sa
ju
 T
.P
, 2
01
0)
  
   
C
ut
an
eo
us
 s
tim
ul
at
io
n 
ca
n 
be
 c
lu
bb
ed
 w
ith
 a
cu
pr
es
su
re
 to
 in
cr
ea
se
 it
s 
ef
fe
ct
iv
en
es
s 
in
 p
ai
n
m
an
ag
em
en
t.(
M
ar
ga
re
t .
F.
 A
le
xa
nd
er
 e
t a
l.,
 2
01
0,
 p
. 7
55
; M
.R
. D
’s
ou
za
, 2
01
0)
.
  
   
Th
e 
an
al
ge
si
c 
ef
fe
ct
s 
of
 c
ut
an
eo
us
 s
tim
ul
at
io
n 
(p
re
ss
ur
e,
 m
as
sa
ge
, v
ib
ra
tio
n,
 h
ea
t, 
co
ld
) a
re
th
ou
gh
t t
o 
be
 c
au
se
d 
by
 a
ct
iv
at
io
n 
of
 la
rg
e 
A
-b
et
a 
fib
er
s 
an
d 
in
hi
bi
tio
n 
of
 sm
al
le
r A
-d
el
ta
 a
nd
 C
fib
er
s,
 th
us
 c
lo
si
ng
 th
e 
ga
te
 to
 p
ai
n 
im
pu
ls
es
. T
he
 e
xa
ct
 m
ec
ha
ni
sm
 b
y 
w
hi
ch
 th
is
 g
at
in
g 
oc
cu
rs
ha
s n
ot
 b
ee
n 
es
ta
bl
is
he
d,
 b
ut
 it
 m
ay
 b
e 
th
ro
ug
h 
en
do
rp
hi
n 
re
le
as
e.
 (R
ut
h,
20
09
)
   
  E
xp
os
ur
e 
to
 th
e 
he
at
 o
r c
ol
d 
ca
us
es
 b
ot
h 
sy
st
em
ic
 a
nd
 lo
ca
l r
es
po
ns
es
. I
n 
cr
yo
th
er
ap
y 
w
he
n
th
e 
sk
in
 is
 e
xp
os
ed
 to
 c
ol
d 
te
m
pe
ra
tu
re
, t
he
 sy
st
em
ic
 re
sp
on
se
 in
cl
ud
es
 v
as
oc
on
st
ric
tio
n 
an
d 
pi
lo
er
ec
tio
n 
to
 c
on
se
rv
e 
he
at
.( 
A
nn
e 
G
ri
ffi
n 
Pe
rr
y 
et
 a
l.,
 2
01
0)
  
  
 L
oc
al
 c
ol
d 
ap
pl
ic
at
io
n 
is
 a
 th
er
ap
y 
ap
pl
ie
d 
to
 th
e 
bo
dy
 p
ar
t 
fo
r 
lo
ca
l 
or
 s
ys
te
m
ic
 e
ff
ec
t.
(P
am
ee
la
. J
. C
ar
te
r, 
20
08
, p
p 
no
. 5
37
-5
40
)
  
  
 C
ol
d 
th
er
ap
y 
or
 c
ry
ot
he
ra
py
 is
 a
pp
ly
in
g 
ic
e 
or
 c
ol
d 
fo
r 
in
du
ci
ng
 a
 th
er
ap
eu
tic
 e
ff
ec
t.
(T
re
nd
ri
ku
s. 
G
. O
os
te
rv
el
d 
et
 a
l.,
 2
00
9 
)
B.
In
di
ca
tio
ns
.
   
  C
ol
d 
th
er
ap
y 
ca
n 
be
 u
se
d 
to
 c
on
tro
l p
ai
n 
an
d 
ed
em
a.
 L
oc
al
 c
ol
d 
ap
pl
ic
at
io
ns
 a
re
 m
ai
nl
y 
us
ed
fo
r 
tre
at
in
g 
bu
rn
s,
 to
 in
hi
bi
t 
sp
as
tic
ity
, t
o 
re
du
ce
 m
us
cl
e 
sp
as
m
, t
o 
re
du
ce
 a
cu
te
 in
fla
m
m
at
or
y
re
ac
tio
n,
 to
 re
du
ce
 p
ai
n,
 to
 re
du
ce
 li
m
b 
m
et
ab
ol
is
m
, t
o 
pr
od
uc
e 
re
ac
tiv
e 
hy
pe
re
m
ia
, t
o 
fa
ci
lit
at
e
m
us
cu
la
r 
co
nt
ra
ct
io
n 
fo
r 
va
rio
us
 f
or
m
s 
of
 n
eu
ro
ge
ni
c 
w
ea
kn
es
s,
 a
nd
 to
 tr
ea
t 
re
st
ric
te
d 
kn
ee
fle
xi
on
 d
ue
 to
 tr
au
m
at
ic
 lo
w
er
 e
xt
re
m
ity
 fr
ac
tu
re
s.(
 L
oi
s 
W
hi
te
 e
t 
al
., 
20
09
, p
p 
no
. 5
67
-5
69
;
M
ilt
on
 J
 K
le
in
 e
t a
l.,
 2
01
3;
 C
ar
ol
 R
. T
ay
lo
r 
et
 a
l.,
 2
01
1,
 p
p 
no
, 1
45
0-
14
51
).
C
.C
on
tr
ai
nd
ic
at
io
ns
.
  
  
 M
ai
n 
co
nt
ra
in
di
ca
tio
ns
 o
f 
lo
ca
l c
ol
d 
ap
pl
ic
at
io
ns
 a
re
 th
e 
fir
st
 2
4 
ho
ur
 a
fte
r 
tra
um
at
ic
 b
ra
in
in
ju
ry
, a
ct
iv
e 
he
m
or
rh
ag
e,
 n
on
-in
fla
m
m
at
or
y 
ed
em
a,
 lo
ca
liz
ed
 m
al
ig
na
nt
 tu
m
or
, s
ki
n 
di
so
rd
er
,
op
en
 w
ou
nd
, a
lle
rg
y 
or
 h
yp
er
te
ns
iv
e 
to
 c
ol
d,
 n
eu
ro
se
ns
or
y 
im
pa
irm
en
t, 
op
en
 w
ou
nd
, i
m
pa
ire
d
ci
rc
ul
at
io
n,
 a
nd
 im
pa
ire
d 
m
en
ta
l s
ta
tu
s 
et
c.
(C
hr
ist
en
se
n 
et
 a
l.,
 2
00
3,
 p
p 
no
.4
43
-4
48
; C
ar
ol
 R
.
Ta
yl
or
 e
t a
l.,
 2
01
1,
 p
p 
no
.1
45
0-
14
51
).
D
.P
hy
si
ol
og
ic
al
 a
nd
 th
er
ap
eu
tic
 e
ff
ec
ts
 o
f l
oc
al
 c
ol
d 
ap
pl
ic
at
io
n.
  
  
 C
ry
ot
he
ra
py
 h
as
 th
e 
pr
im
ar
y 
ef
fe
ct
 o
f 
co
ol
in
g 
tis
su
e.
 D
ep
en
di
ng
 u
po
n 
th
e 
m
et
ho
d 
of
ap
pl
ic
at
io
n 
an
d 
du
ra
tio
n 
of
 th
er
ap
y,
 p
hy
si
ol
og
ic
al
 e
ff
ec
ts
 v
ar
ie
s.(
M
ilt
on
 .J
. K
le
in
 e
t a
l.,
 2
01
3)
  
  
 W
ith
 c
ol
d 
ap
pl
ic
at
io
n,
 m
ax
im
um
 v
as
oc
on
st
ric
tio
n 
oc
cu
rs
 w
he
n 
th
e 
in
vo
lv
ed
 s
ki
n 
re
ac
he
s 
a
te
m
pe
ra
tu
re
 o
f 1
50
C
 ( 
60
0 F
). 
 B
el
ow
 1
50
C
, v
as
od
ila
tio
n 
be
gi
ns
. T
hi
s 
m
ec
ha
ni
sm
 is
 p
ro
te
ct
iv
e.
 It
he
lp
s 
to
 p
re
ve
nt
 f
re
ez
in
g 
of
 b
od
y 
tis
su
es
 n
or
m
al
ly
 e
xp
os
ed
 to
 c
ol
d.
(C
ar
ol
. 
R
. T
ay
lo
r 
et
 a
l.,
tim
e 
as
 p
ar
t o
f r
eh
ab
ili
ta
tio
n 
pr
og
ra
m
m
e 
fo
r t
he
 tr
ea
tm
en
t o
f b
ot
h 
ac
ut
e 
an
d 
ch
ro
ni
c 
in
ju
rie
s. 
Th
e
re
du
ct
io
n 
of
 te
m
pe
ra
tu
re
 c
re
at
es
 p
os
iti
ve
 p
hy
si
ol
og
ic
al
 a
nd
 b
io
lo
gi
ca
l e
ff
ec
ts
, s
uc
h 
as
 p
ai
n 
re
lie
f,
re
du
ct
io
n 
of
 m
us
cl
e 
sp
as
m
, d
ec
re
as
e 
of
 n
er
ve
 c
on
du
ct
io
n 
ve
lo
ci
ty
, a
nd
 d
ec
re
as
e 
in
 in
fla
m
m
at
io
n
ed
em
a 
by
 c
on
st
ric
tio
n 
of
 b
lo
od
 v
es
se
ls
. S
im
ul
ta
ne
ou
s 
ap
pl
ic
at
io
n 
of
 c
ol
d 
an
d 
co
m
pr
es
si
on
 is
be
tte
r t
re
at
m
en
t. 
C
om
pr
es
s 
ac
ts
 w
ith
 c
ol
d 
to
 re
du
ce
 th
e 
bl
oo
d 
flo
w
 a
nd
 e
de
m
a 
fo
rm
at
io
n,
 w
hi
le
co
m
pr
es
si
on
 p
ro
vi
de
s s
up
po
rt 
to
 th
e 
so
ft 
tis
su
es
.(K
ul
le
nb
er
g 
et
 a
l.,
 2
00
9)
  
   
Th
e 
lo
ca
l c
ol
d 
ap
pl
ic
at
io
n 
ca
n 
ca
us
e 
sy
st
em
ic
, l
oc
al
, t
he
ra
pe
ut
ic
 e
ff
ec
ts
. T
he
 m
ai
n 
sy
st
em
ic
ef
fe
ct
s 
in
cl
ud
es
 v
as
oc
on
st
ric
tio
n,
 s
hi
ve
rin
g.
 L
oc
al
 e
ff
ec
ts
 in
cl
ud
es
 v
as
oc
on
st
ric
tio
n,
 d
ec
re
as
ed
ca
pi
lla
ry
 re
fil
l, 
de
cr
ea
se
d 
ce
llu
la
r 
m
et
ab
ol
is
m
. T
he
 m
ai
n 
th
er
ap
eu
tic
 e
ff
ec
ts
 in
cl
ud
es
 it
 re
la
xe
s
m
us
cl
es
, 
sl
ow
s 
do
w
n
 b
ac
te
ria
l 
gr
ow
th
, 
de
cr
ea
se
s 
in
fla
m
m
at
io
n,
 d
ec
re
as
es
 p
ai
n,
 d
ec
re
as
es
bl
ee
di
ng
 a
nd
 in
du
ce
s l
oc
al
 a
ne
st
he
tic
 e
ff
ec
t.(
T
ho
re
nz
oe
l e
t a
l.,
 2
01
3)
  
  
 T
he
 lo
ca
l a
pp
lic
at
io
n 
of
 c
ol
d 
su
pp
re
ss
es
 th
e 
m
et
ab
ol
ic
 ra
te
 o
f 
th
e 
im
m
ed
ia
te
ly
 s
ur
ro
un
di
ng
so
ft
 ti
ss
ue
. 
Th
is
 d
ec
re
as
e 
in
 ti
ss
ue
 m
et
ab
ol
is
m
 is
 a
ss
oc
ia
te
d 
w
ith
 a
 r
ed
uc
tio
n 
in
 e
nz
ym
at
ic
ac
tiv
ity
, 
an
d
 p
re
ve
nt
in
g
 t
is
su
e
 d
am
ag
e
 c
au
se
d
 b
y
 h
yp
ox
ia
. 
Lo
ca
l 
hy
po
th
er
m
ia
 i
nd
uc
es
va
so
co
ns
tri
ct
io
n 
an
d 
lo
w
er
s 
m
ic
ro
ci
rc
ul
at
io
n 
by
 m
or
e 
th
an
 6
0%
, a
n 
ef
fe
ct
 th
at
 c
an
 p
er
si
st
 fo
r u
p
to
 3
0 
m
in
ut
es
 a
fte
r c
es
sa
tio
n 
of
 c
oo
lin
g.
 C
ol
d 
in
du
ce
d 
va
so
co
ns
tri
ct
io
n 
re
du
ce
s 
ex
tra
va
sa
tio
n 
of
bl
oo
d 
in
to
 s
ur
ro
un
di
ng
s 
tis
su
es
, l
oc
al
 in
fla
m
m
at
io
n 
an
d 
ed
em
a 
pr
od
uc
tio
n.
 T
he
 a
m
el
io
ra
tio
n 
of
pa
in
 a
ss
oc
ia
te
d 
w
ith
 th
e 
di
re
ct
 a
pp
lic
at
io
n 
of
 c
ol
d 
to
 in
ju
re
d 
tis
su
e 
is
 re
la
te
d 
to
 th
e 
re
du
ct
io
n 
in
ed
em
a
 
fo
rm
at
io
n
 
as
 
w
el
l
 
as
 
to
 
de
cr
ea
se
s
 
in
 
m
ot
or
 
an
d
 
se
ns
or
y
 
ne
rv
e
co
nd
uc
tio
n.
(J
on
 E
 B
lo
ck
 e
t a
l.,
 2
01
0)
  
  
 S
ee
ki
ng
 im
pr
ov
em
en
ts
 re
la
te
d 
to
 p
ed
ia
tri
c 
in
tra
ve
no
us
 p
ra
ct
ic
es
 p
re
se
nt
s 
an
 o
pp
or
tu
ni
ty
 to
im
pr
ov
e 
ca
re
 fo
r 
ch
ild
re
n 
in
 d
iv
er
se
 h
ea
lth
 c
ar
e 
se
tti
ng
 a
nd
 a
ss
ur
e 
th
at
 s
ta
nd
ar
ds
 fo
r 
re
du
ci
ng
pa
in
 fr
om
 p
re
ve
nt
ab
le
 p
ro
ce
du
re
s a
re
 m
et
.(R
ob
in
H
et
zl
er
 e
t a
l.,
 2
01
1)
E
.M
et
ho
ds
 o
f l
oc
al
 c
ol
d 
ap
pl
ic
at
io
n.
   
  C
ol
d 
is
 a
pp
lie
d 
by
 b
ot
h 
dr
y 
an
d 
m
oi
st
 m
et
ho
ds
.D
ry
 c
ol
d 
is
 p
ro
vi
de
d 
w
ith
 ic
e 
ba
gs
, c
ol
d 
pa
ck
s
or
 
h y
po
th
er
m
ia
 
bl
an
ke
t.
 C
ol
d
 
co
m
pr
es
s
 
is
 
th
e
 
m
et
ho
d
 
of
 
ap
pl
yi
ng
  
   
 C
ru
sh
ed
, s
ha
ve
d 
or
 c
hi
pp
ed
 ic
e 
us
ua
lly
 in
 a
 p
la
st
ic
 b
ag
 a
pp
lie
d 
di
re
ct
ly
 to
 th
e 
in
ju
re
d 
ar
ea
.
So
m
e 
fo
rm
 o
f p
ro
te
ct
io
n 
sh
ou
ld
 b
e 
us
ed
 to
 p
re
ve
nt
 fr
os
tb
ite
. K
ni
gh
t s
ug
ge
st
s 
th
at
, s
in
ce
 ic
e 
pa
ck
te
m
pe
ra
tu
re
 is
 0
0
C
 a
nd
 fr
os
tb
ite
 ri
sk
 is
 a
t -
25
0
C
, t
ha
t i
ce
 p
ac
ks
 c
an
 b
e 
di
re
ct
ly
 a
pp
lie
d 
to
 th
e 
sk
in
to
 m
ax
im
iz
e 
th
e 
ef
fe
ct
iv
en
es
s 
of
 c
ol
d 
ap
pl
ic
at
io
n.
 Ic
e 
pa
ck
s 
ar
e 
th
e 
m
os
t e
ff
ic
ie
nt
 fo
rm
 o
f 
ic
e
th
er
ap
y.
b.
C
ol
d 
ge
l p
ac
ks
.
  
   
A
 g
el
at
in
ou
s 
su
bs
ta
nc
e 
en
cl
os
ed
 in
 a
 v
in
yl
 c
ov
er
 c
on
ta
in
in
g 
w
at
er
, a
nd
 a
nt
ifr
ee
ze
 (
 s
uc
h 
as
sa
lt)
. S
in
ce
 g
el
 p
ac
ks
 a
re
 c
hi
lle
d 
to
 fa
r b
el
ow
 0
0 C
, t
he
y 
m
ay
 c
au
se
 fr
os
tb
ite
.
c.
C
he
m
ic
al
 c
ol
d 
pa
ck
s.
  
  
 T
he
y 
co
ns
is
t 
of
 tw
o 
ch
em
ic
al
 s
ub
st
an
ce
, 
on
e 
in
 s
m
al
l 
vi
ny
l 
ba
g 
w
ith
 in
 a
 la
rg
er
 b
ag
,
sq
ue
ez
in
g 
th
e 
sm
al
l b
ag
 u
nt
il 
it 
ru
pt
ur
es
 a
nd
 s
pi
lls
 it
s 
co
nt
en
ts
 in
to
 th
e 
la
rg
er
 c
au
se
 a
 c
he
m
ic
al
re
ac
tio
n 
pr
od
uc
in
g 
co
ld
. 
Th
ey
 a
re
 i
de
al
ly
 u
se
d 
fo
r 
em
er
ge
nc
y
 u
se
, 
ho
w
ev
er
 t
he
y 
do
 n
ot
ad
eq
ua
te
ly
 lo
w
er
 th
e 
bo
dy
 te
m
pe
ra
tu
re
 to
 th
er
ap
eu
tic
 le
ve
ls
.
d.
Ic
e 
im
m
er
si
on
.
  
  
 A
 c
on
ta
in
er
 fi
lle
d 
w
ith
 ic
e 
an
d 
w
at
er
, a
nd
 th
e 
bo
dy
 p
ar
t 
is
 im
m
er
se
d 
in
 it
. I
m
m
er
si
on
 is
re
co
m
m
en
de
d 
fo
r e
xt
re
m
iti
es
.
e.
Ic
e 
m
as
sa
ge
.
   
  A
 c
ub
e 
of
 ic
e 
is
 ru
bb
ed
 o
ve
r a
nd
 a
ro
un
d 
th
e 
un
de
rly
in
g 
m
us
cl
e 
fib
er
 u
nt
il 
it 
nu
m
bs
. T
he
 c
ub
e
is
 p
re
pa
re
d 
in
 8
-1
0 
ou
nc
e 
pa
pe
r c
up
 a
nd
 a
pp
lie
d 
w
ith
 c
on
st
an
t c
irc
ul
ar
 m
ot
io
n 
ar
ou
nd
 th
e 
si
te
 to
pr
ev
en
t t
he
 fr
os
tb
ite
. 
(R
am
on
t 
 e
t a
l.,
 2
00
9,
  p
. 5
55
; 
 D
an
ie
l A
. M
ar
tin
ez
, 2
00
8;
  C
ar
ol
 R
. T
ay
lo
r 
et
 a
l.,
 2
00
9,
 p
p
no
. 9
58
-9
61
;  
M
ilt
on
 J
. K
le
in
 e
t a
l.,
 2
01
3,
 T
ho
re
nz
oe
t e
t a
l.,
 2
01
3;
 P
am
ee
la
 G
 C
ar
te
r, 
20
08
,
pp
 n
o.
 5
37
-5
40
)
ab
ou
t h
os
pi
ta
liz
at
io
n.
 P
ai
nf
ul
 s
itu
at
io
ns
 re
la
te
d 
to
 in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 in
 h
os
pi
ta
liz
ed
ch
ild
re
n 
ca
us
e 
th
e 
sa
m
e 
am
ou
nt
 o
f 
an
xi
et
y 
an
d 
st
re
ss
 to
 th
ei
r 
pa
re
nt
s,
 w
ho
 w
at
ch
 th
e 
en
tir
e
pr
oc
es
s.
 E
ff
ec
tiv
e 
pa
in
 m
an
ag
em
en
t 
re
du
ce
s 
em
ot
io
na
l 
di
st
ur
ba
nc
es
 c
au
se
d 
by
 h
os
pi
ta
liz
at
io
n
am
on
g 
ch
ild
re
n 
an
d 
th
ei
r 
pa
re
nt
s.
 A
s 
a 
gu
ar
di
an
 o
f 
ill
 c
hi
ld
re
n,
 n
ur
se
s 
in
 p
ed
ia
tri
c 
un
it 
m
us
t
pr
ov
id
e 
pr
op
er
 p
ai
n 
m
an
ag
em
en
t 
du
rin
g 
ho
sp
ita
liz
at
io
n;
 s
uc
h 
m
an
ag
em
en
t 
on
ly
 in
iti
at
ed
 a
fte
r
ac
cu
ra
te
ly
 a
ss
es
si
ng
 th
e 
de
gr
ee
 o
f p
ai
n 
du
rin
g 
in
va
si
ve
 p
ro
ce
du
re
s.(
C
aw
s L
, 2
01
3,
 p
p.
 6
-1
1)
  
  
 R
es
ea
rc
h 
St
ud
ie
s 
re
ve
al
s 
th
at
, a
m
on
g 
nu
rs
in
g 
di
ag
no
si
s 
pa
in
 c
on
st
an
tly
 ra
nk
s 
th
e 
hi
gh
es
t
po
si
tio
n.
 N
ur
se
s 
of
te
n 
ha
ve
 th
e 
cl
os
es
t c
on
ta
ct
 w
ith
 p
at
ie
nt
s 
on
 a
 d
ai
ly
 b
as
is
. T
he
y 
ar
e 
th
e 
he
al
th
ca
re
 p
ro
vi
de
rs
 m
os
t 
di
re
ct
ly
 r
es
po
ns
ib
le
 f
or
 th
e 
ov
er
al
l 
m
an
ag
em
en
t 
of
 p
ai
n.
 N
ur
se
s 
pl
ay
 a
pi
vo
ta
l 
ro
le
 i
n 
pa
in
 a
ss
es
sm
en
t,
 p
ai
n 
in
te
rv
en
tio
n,
 m
on
ito
rin
g 
th
e 
ef
fe
ct
s 
of
 t
re
at
m
en
t 
an
d
co
m
m
un
ic
at
io
n 
of
 in
fo
rm
at
io
n 
ab
ou
t p
ai
n 
m
an
ag
em
en
t.(
K
ee
la
 A
. H
er
r 
et
 a
l.,
 2
01
2)
   
  N
ur
se
s 
w
or
k 
w
ith
 in
 a
lm
os
t a
ll 
se
tti
ng
s 
an
d 
ar
e 
of
te
n 
as
so
ci
at
ed
 w
ith
 p
eo
pl
ew
ho
 s
uf
fe
r f
ro
m
pa
in
. F
or
 a
 p
ed
ia
tri
c 
nu
rs
e,
 a
ss
es
si
ng
 a
nd
 m
an
ag
in
g 
a 
ch
ild
 w
ith
 p
ai
n 
is
 a
 d
ai
ly
 p
ro
bl
em
. N
ur
se
s
ar
e 
no
t o
nl
y 
th
e 
ag
en
ts
 to
 c
ar
ry
 o
ut
 th
e 
do
ct
or
’s
 o
rd
er
, b
ut
 th
ey
 a
re
 th
e 
on
es
 to
 im
pl
em
en
t t
he
ca
re
, a
nd
 o
ne
 w
ho
 w
or
ks
 c
lo
se
ly
 w
ith
pa
tie
nt
. S
o 
th
e 
nu
rs
es
, h
as
 to
 u
se
 s
om
e 
in
te
rv
en
tio
ns
 to
re
lie
ve
 p
ai
n 
an
d 
pr
om
ot
e 
co
m
fo
rt 
in
 p
at
ie
nt
 .(
Ji
sy
 J
os
e 
et
 a
l.,
 2
01
3)
.
   
  S
of
ia
 B
is
og
ni
 e
t a
l.,
 (2
01
4)
co
nd
uc
te
d 
a 
st
ud
y 
to
 a
ss
es
s t
he
 p
er
ce
pt
io
n 
of
 v
en
ep
un
ct
ur
e 
pa
in
 in
ch
ild
re
n 
su
ff
er
in
g 
fr
om
 c
hr
on
ic
 d
is
ea
se
s. 
So
m
e 
he
al
th
ca
re
 p
ro
fe
ss
io
na
ls
 st
ill
 b
el
ie
ve
 th
at
 c
hi
ld
re
n
w
ho
 a
re
 r
ep
ea
te
dl
y 
ex
po
se
d 
to
 p
ai
nf
ul
 p
ro
ce
du
re
s,
 s
uc
h 
as
 c
hi
ld
re
n 
w
ith
 c
hr
on
ic
 d
is
ea
se
s,
gr
ad
ua
lly
 in
cr
ea
se
 th
ei
r 
pa
in
 to
le
ra
nc
e.
 T
he
 p
ur
po
se
 o
f 
th
is
 s
tu
dy
 w
as
 to
 a
ss
es
s 
w
he
th
er
 a
di
ff
er
en
ce
 e
xi
st
s 
in
 th
e 
pe
rc
ep
tio
n 
of
 p
ai
n 
be
tw
ee
n 
ch
ild
re
n 
w
ith
 c
hr
on
ic
 d
is
ea
se
s 
an
d 
ch
ild
re
n
w
ith
 n
o 
pr
ev
io
us
 h
ea
lth
 p
ro
bl
em
s 
no
r e
xp
er
ie
nc
e 
of
 v
en
ip
un
ct
ur
e.
 T
he
 re
su
lts
 o
f t
he
 st
ud
y 
sh
ow
s
th
at
 c
hi
ld
re
n 
w
ith
 c
hr
on
ic
 d
is
ea
se
s h
av
e 
a 
lo
w
er
 p
ai
n 
th
re
sh
ol
d 
th
an
 c
hi
ld
re
n 
of
 th
e 
sa
m
e 
se
x 
an
d
ag
e 
w
ho
 e
xp
er
ie
nc
e 
ve
ni
pu
nc
tu
re
 fo
r t
he
 fi
rs
t t
im
e.
(S
of
ia
 B
is
og
ni
 e
t a
l.,
 2
01
4)
  
   
In
 c
ar
in
g 
ch
ild
re
n,
 n
ur
se
s 
m
us
t h
av
e 
an
 a
pp
re
ci
at
io
n 
of
 c
hi
ld
’s
 c
on
ce
rn
s 
ab
ou
t b
od
ily
 h
ar
m
an
d
re
ac
tio
ns
to
pa
in
at
di
ff
er
en
td
ev
el
op
m
en
ta
lp
er
io
ds
(D
on
na
L
W
on
g
et
al
20
10
)
ex
pe
rie
nc
es
 o
n 
pa
in
, p
at
ie
nt
s 
ag
e,
 g
en
de
r a
nd
 c
ul
tu
re
. O
th
er
 p
ot
en
tia
l b
ar
rie
rs
 to
 in
ad
eq
ua
te
 p
ai
n
m
an
ag
em
en
t 
in
cl
ud
es
 t
he
 l
ac
k
 o
f 
st
an
da
rd
iz
ed
 p
ai
n
 a
ss
es
sm
en
t 
an
d
 d
oc
um
en
ta
tio
n
 t
oo
ls
.
(J
en
ni
fe
r 
R
ic
ha
rd
s e
t a
l.,
 2
00
7,
 p
p 
no
. 1
7-
24
)
  
  
 In
ad
eq
ua
te
 o
r 
im
pr
op
er
 a
pp
lic
at
io
n 
of
 a
va
ila
bl
e 
in
fo
rm
at
io
n 
an
d 
th
er
ap
ie
s 
is
 c
er
ta
in
ly
 th
e
m
os
t i
m
po
rta
nt
 re
as
on
 fo
r i
na
de
qu
at
e 
pr
oc
ed
ur
al
 p
ai
n 
re
lie
f.(
S.
 N
ils
on
 e
t a
l.,
 2
00
9)
E
FF
E
C
T 
O
F 
L
O
C
A
L 
C
O
L
D
 A
PP
L
IC
AT
IO
N
 O
N
 P
A
IN
 R
E
L
IE
F 
D
U
R
IN
G
 
IN
TR
AV
EN
O
U
S 
C
A
N
N
U
LA
TI
O
N
 
  
  
N
ei
l 
A
 C
an
bu
la
t 
et
 a
l.,
 (
20
14
) 
co
nd
uc
te
d 
a 
qu
as
i-e
xp
er
im
en
ta
l 
st
ud
y 
to
 a
ss
es
s 
th
e
ef
fe
ct
iv
en
es
s 
of
 e
xt
er
na
l 
co
ld
 a
nd
 v
ib
ra
tio
n
 f
or
 p
ro
ce
du
ra
l 
pa
in
 r
el
ie
f 
du
rin
g
 p
er
ip
he
ra
l
in
tra
ve
no
us
 c
an
nu
la
tio
n
 i
n
 p
ed
ia
tri
c
 p
at
ie
nt
s.
 T
hi
s 
st
ud
y
 w
as
 a
 p
ro
sp
ec
tiv
e 
ra
nd
om
iz
ed
co
nt
ro
lle
d 
tri
al
. 
Th
e 
sa
m
pl
e 
co
ns
is
te
d 
of
 1
76
 c
hi
ld
re
n 
ag
es
 7
-1
2y
ea
rs
 w
ho
 w
er
e 
ra
nd
om
ly
as
si
gn
ed
 i
n
 t
w
o
 g
ro
up
s;
 c
on
tro
l 
gr
ou
p
 r
ec
ei
ve
d
 n
o
 p
er
ip
he
ra
l 
in
tra
ve
no
us
 c
an
nu
la
tio
n
in
te
rv
en
tio
n 
an
d 
ex
pe
rim
en
ta
l g
ro
up
 re
ce
iv
ed
 e
xt
er
na
l c
ol
d 
an
d 
vi
br
at
io
n 
vi
a 
B
uz
zy
. P
ro
ce
du
ra
l
pa
in
 w
as
 a
ss
es
se
d 
us
in
g 
W
on
g 
B
ak
er
 F
ac
es
 S
ca
le
 a
nd
 v
is
ua
l a
na
lo
gu
e 
sc
al
e.
 C
om
pa
ris
on
 o
f t
w
o
gr
ou
ps
 s
ho
w
ed
 s
ig
ni
fic
an
tly
 lo
w
er
 p
ai
n 
an
d 
an
xi
et
y 
le
ve
ls
 in
 th
e 
ex
pe
rim
en
ta
l g
ro
up
 th
an
 in
 th
e
co
nt
ro
l 
gr
ou
p.
 B
uz
zy
 c
an
 b
e 
co
ns
id
er
ed
 to
 p
ro
vi
de
 a
n 
ef
fe
ct
iv
e 
an
 e
ff
ec
tiv
e 
co
m
bi
na
tio
n 
of
co
ld
ne
ss
 a
nd
 v
ib
ra
tio
n.
 T
hi
s 
m
et
ho
d
 c
an
 b
e 
us
ed
 d
ur
in
g
 p
ed
ia
tri
c 
pe
rip
he
ra
l 
in
tra
ve
no
us
ca
nn
ul
at
io
n 
by
 p
ed
ia
tri
c 
nu
rs
es
.
   
  W
he
la
n 
H
M
 e
t a
l.,
 (2
01
4)
 c
on
du
ct
ed
 a
n 
ex
pe
rim
en
ta
l s
tu
dy
 to
 a
ss
es
s 
th
e 
im
pa
ct
 o
f a
 lo
ca
lly
ap
pl
ie
d 
co
ld
 v
ib
ra
tin
g 
de
vi
ce
 o
n 
ou
tp
at
ie
nt
 v
en
ip
un
ct
ur
e 
in
 c
hi
ld
re
n.
 A
s 
pa
rt
 o
f 
a 
qu
al
ity
im
pr
ov
em
en
t 
pr
oj
ec
t,
 p
at
ie
nt
s 
an
d
 p
hl
eb
ot
om
is
ts
 w
er
e
 s
ur
ve
ye
d
 p
rio
r 
to
 i
ni
tia
tio
n
 o
f
im
pl
em
en
ta
tio
n 
of
 th
e 
co
ld
 v
ib
ra
tin
g 
de
vi
ce
 B
uz
zy
. 
Pr
io
r 
to
 th
e 
de
vi
ce
, 
17
 o
f 
29
 c
hi
ld
re
n
in
di
ca
te
d 
th
ey
 w
is
he
d 
so
m
et
hi
ng
 h
ad
 b
ee
n 
us
ed
 to
 d
ec
re
as
e 
ve
ni
pu
nc
tu
re
 p
ai
n.
 8
0%
 o
f 
th
os
e
us
in
g 
th
e 
vi
br
at
in
g 
de
vi
ce
  i
nd
ic
at
ed
 th
at
 th
ey
 w
ou
ld
 li
ke
 it
 u
se
d 
fo
r f
ut
ur
e 
pr
oc
ed
ur
es
. T
he
 st
ud
y
th
is
 s
tu
dy
 w
as
 to
 in
ve
st
ig
at
e 
th
e 
ef
fe
ct
iv
en
es
s 
of
 lo
ca
l 
co
ld
 a
pp
lic
at
io
n 
fo
r 
re
du
ci
ng
 c
hi
ld
re
n'
s
pa
in
 a
nd
 d
is
tre
ss
 b
ef
or
e,
 d
ur
in
g,
 a
nd
 a
fte
r 
st
an
da
rd
 b
lo
od
 c
ol
le
ct
io
n 
pr
oc
ed
ur
e.
 D
is
tre
ss
 w
as
m
ea
su
re
d 
w
ith
 th
e 
A
m
en
de
d 
O
bs
er
va
tio
n 
Sc
al
e 
of
 B
eh
av
io
ra
l D
is
tre
ss
, w
hi
le
 p
ai
n 
w
as
 m
ea
su
re
d
w
ith
 a
 v
is
ua
l a
na
lo
g 
sc
al
e.
 P
ar
en
ta
l a
nx
ie
ty
 d
ur
in
g 
th
e 
pr
oc
ed
ur
e 
w
as
 m
ea
su
re
d 
w
ith
 S
ta
te
 T
ra
it
A
nx
ie
ty
 In
ve
nt
or
y.
 C
hi
ld
re
n 
as
si
gn
ed
 to
 th
e 
ex
pe
rim
en
ta
l g
ro
up
 re
ac
te
d 
w
ith
 le
ss
 d
is
tre
ss
 th
an
 in
th
e 
co
nt
ro
l g
ro
up
.T
he
re
 w
er
e 
si
gn
ifi
ca
nt
 d
iff
er
en
ce
s 
in
 p
ai
n 
ra
tin
gs
 a
nd
 in
 th
e 
le
ve
l o
f 
pa
re
nt
al
an
xi
et
y.
 T
he
 s
tu
dy
 c
on
cl
ud
es
 th
at
 th
e 
co
ld
 a
pp
lic
at
io
n 
du
rin
g 
bl
oo
d 
dr
aw
 p
ro
ce
du
re
s 
re
du
ce
s
di
st
re
ss
 in
 c
hi
ld
re
   
  N
av
jo
tk
ir
an
 e
t a
l.,
 ( 
20
13
) c
on
du
ct
ed
 a
 q
ua
si
 e
xp
er
im
en
ta
l s
tu
dy
 to
 a
ss
es
s 
th
e 
ef
fe
ct
iv
en
es
s
of
 ic
e 
pa
ck
 a
pp
lic
at
io
n 
at
 th
e 
si
te
 p
rio
r t
o 
ve
ni
pu
nc
tu
re
 o
n 
in
te
ns
ity
 o
f p
ai
n 
am
on
g 
ch
ild
re
n 
of
 3
-
7 
ye
ar
s.
 T
ot
al
 1
00
 s
ub
je
ct
s 
w
er
e 
se
le
ct
ed
 b
y 
pu
rp
os
iv
e 
sa
m
pl
in
g.
 O
ne
 s
is
te
r 
gr
ad
e 
II
 w
as
 to
 d
o
th
e 
ve
ni
pu
nc
tu
re
 in
 b
ot
h 
th
e 
gr
ou
ps
. I
ce
 p
ac
k 
w
as
 a
pp
lie
d 
at
 th
e 
si
te
 p
rio
r 
to
 v
en
ip
un
ct
ur
e 
fo
r
th
re
e 
m
in
ut
es
. P
ai
n 
w
as
 a
ss
es
se
d 
by
 F
LA
C
C
 b
eh
av
io
r p
ai
n 
as
se
ss
m
en
t s
ca
le
. I
n 
th
e 
ex
pe
rim
en
ta
l
gr
ou
ps
 7
6%
 e
xp
er
ie
nc
ed
 m
ild
 d
is
co
m
fo
rt 
, 1
6%
 e
xp
er
ie
nc
ed
 m
od
er
at
e 
di
sc
om
fo
rt 
an
d 
on
ly
 8
%
ex
pe
rie
nc
ed
 s
ev
er
e 
di
sc
om
fo
rt
 b
ut
 it
 w
as
 3
0%
 ,4
4%
 a
nd
 2
6%
 r
es
pe
ct
iv
el
y 
in
 c
on
tro
l 
gr
ou
p.
Fi
nd
in
gs
 o
f t
he
 st
ud
y 
cl
ea
rly
 in
di
ca
te
 th
at
 in
te
ns
ity
 o
f p
ai
n 
is
 si
gn
ifi
ca
nt
ly
 le
ss
er
 in
 e
xp
er
im
en
ta
l
gr
ou
p 
th
an
 c
on
tro
l g
ro
up
. T
hi
s 
st
ud
y 
re
co
m
m
en
ds
 th
at
 ic
e 
pa
ck
 s
ho
ul
d 
be
 in
co
rp
or
at
ed
 a
s 
on
e 
of
th
e 
pa
in
 m
an
ag
em
en
t m
od
al
ity
 in
 d
ai
ly
 p
ra
ct
ic
e.
   
   
Se
 N
a 
A
hn
 e
t a
l.,
 (2
01
3)
 c
on
du
ct
ed
 a
n 
ex
pe
rim
en
ta
l s
tu
dy
 to
 a
ss
es
s 
th
e 
ef
fe
ct
s 
of
 lo
ca
l c
ol
d
ap
pl
ic
at
io
n 
on
 p
ai
n 
re
sp
on
se
s 
of
 p
re
sc
ho
ol
er
s 
du
rin
g 
ve
ni
pu
nc
tu
re
.T
he
 a
im
 o
f p
re
se
nt
 st
ud
y 
w
as
to
 a
ss
es
s 
th
e 
ef
fe
ct
s 
of
 l
oc
al
 c
ol
d
 a
pp
lic
at
io
n
 o
n
 p
ai
n
 r
es
po
ns
es
 o
f 
pr
es
ch
oo
le
rs
 d
ur
in
g
ve
ni
pu
nc
tu
re
. P
ai
n 
re
sp
on
se
s 
du
rin
g 
ve
ni
pu
nc
tu
re
 w
er
e 
m
ea
su
re
d 
by
 th
e 
Fa
ce
 P
ai
n 
R
at
in
g 
Sc
al
e,
th
e 
Pr
oc
ed
ur
e 
B
eh
av
io
r C
he
ck
lis
t b
y 
nu
rs
es
, t
he
 V
is
ua
l A
na
lo
g 
Sc
al
e 
by
 m
ot
he
rs
, i
n 
ad
di
tio
n 
to
m
ea
su
re
m
en
ts
 o
f t
he
 c
hi
ld
re
n’
s 
pu
ls
e 
ra
te
 a
nd
 le
ve
l o
f o
xy
ge
n 
sa
tu
ra
tio
n.
 L
oc
al
 c
ol
d 
ap
pl
ic
at
io
n
w
as
 e
ff
ec
tiv
e 
in
 d
ec
re
as
in
g 
th
e 
pa
in
 re
sp
on
se
s 
of
 th
e 
ch
ild
re
n 
as
 a
ss
es
se
d 
by
 fa
ce
 p
ai
n 
ra
tin
g
sc
al
e
Pr
oc
ed
ur
e
be
ha
vi
or
ch
ec
kl
is
tb
y
nu
rs
es
an
d
V
is
ua
la
na
lo
gu
e
sc
al
e
sc
or
es
H
ow
ev
er
pu
ls
e

S
ad
eg
hi
 T
 e
t a
l.,
 (2
01
3)
co
nd
uc
te
d 
a 
st
ud
y 
to
 a
ss
es
s t
he
 E
ff
ec
tiv
en
es
s o
f l
oc
al
 c
ol
d 
ap
pl
ic
at
io
n
 o
n 
ch
ild
re
n'
s 
pa
in
 d
ur
in
g 
in
tra
ve
no
us
 c
at
he
te
r i
ns
er
tio
n.
 T
he
 p
ur
po
se
 o
f t
he
 s
tu
dy
 is
 to
 e
xa
m
in
e
th
e 
ef
fe
ct
iv
en
es
s 
of
 lo
ca
l c
ol
d 
ap
pl
ic
at
io
n 
du
rin
g 
in
tra
ve
no
us
 c
at
he
te
r 
in
se
rti
on
 o
n 
th
e 
in
te
ns
ity
of
 p
ai
n 
in
 c
hi
ld
re
n 
ag
es
 4
-6
 y
ea
rs
. I
n 
th
is
 q
ua
si
-e
xp
er
im
en
ta
l s
tu
dy
, i
ce
 p
ac
k 
w
er
e 
ap
pl
ie
d 
to
 th
e
ch
ild
re
n 
in
 t
he
 i
nt
er
ve
nt
io
n 
gr
ou
p 
th
re
e 
m
in
ut
es
 b
ef
or
e 
at
 t
he
 s
ite
 o
f 
in
tra
ve
no
us
 c
at
he
te
r
in
se
rti
on
 a
nd
 to
 im
m
ed
ia
te
ly
 m
ar
k 
th
e 
W
on
g-
B
ak
er
 F
ac
es
 P
ai
n 
R
at
in
g 
Sc
al
e.
 T
he
re
 w
as
 a
si
gn
ifi
ca
nt
 d
iff
er
en
ce
 in
 th
e 
in
te
ns
ity
 o
f 
pa
in
 b
et
w
ee
n 
th
e 
co
nt
ro
l 
gr
ou
p 
an
d 
th
e 
in
te
rv
en
tio
n
gr
ou
p.
 T
he
 s
tu
dy
 c
on
cl
ud
es
 th
at
 L
oc
al
 c
ol
d 
ap
pl
ic
at
io
n 
m
ay
 b
e 
an
 e
as
ily
 a
cc
es
se
d,
 in
ex
pe
ns
iv
e,
an
d 
ef
fe
ct
iv
e 
te
ch
ni
qu
e 
to
 c
on
tro
l o
r r
ed
uc
e 
pa
in
 in
 y
ou
ng
 c
hi
ld
re
n.
  
  
 N
is
ha
V
is
w
am
ba
ra
n 
et
 a
l.,
 (
20
13
) 
co
nd
uc
te
d 
a 
qu
as
i 
ex
pe
rim
en
ta
l 
st
ud
y 
to
 a
ss
es
s 
th
e
“e
ff
ec
tiv
en
es
s 
of
 i
ce
 p
ac
k 
ve
rs
us
 t
hr
om
bo
ph
ob
 g
el
 f
or
 r
ed
uc
in
g 
in
tra
ve
no
us
 i
nf
ilt
ra
tio
n 
in
pa
tie
nt
s a
dm
itt
ed
 in
 p
ed
ia
tri
c 
w
ar
ds
 o
f s
el
ec
te
d 
ho
sp
ita
ls
, M
an
ga
lo
re
” 
Th
e 
ob
je
ct
iv
es
 o
f t
he
 st
ud
y
w
as
 to
 a
ss
es
s 
th
e 
de
gr
ee
 o
f i
nt
ra
ve
no
us
 in
fil
tra
tio
n 
in
 p
at
ie
nt
s 
of
 se
le
ct
ed
 h
os
pi
ta
ls
; a
nd
 c
om
pa
re
th
e 
ef
fe
ct
iv
en
es
s 
of
 ic
e 
pa
ck
 v
er
su
s 
th
ro
m
bo
ph
ob
 g
el
 in
 r
ed
uc
in
g 
in
tra
ve
no
us
 in
fil
tra
tio
n.
 4
0
ch
ild
re
n 
up
to
 1
0 
ye
ar
s 
w
er
e 
se
le
ct
ed
 b
y 
pu
rp
os
iv
e 
sa
m
pl
in
g 
te
ch
ni
qu
e.
 T
he
 to
ol
s 
us
ed
 to
 c
ol
le
ct
th
e 
da
ta
 in
cl
ud
ed
 B
as
e 
lin
e 
Pe
rf
or
m
a;
 M
od
ifi
ed
 In
fil
tra
tio
n 
sc
al
e 
an
d 
an
 In
ch
 T
ap
e.
 T
he
 re
su
lts
 o
f
th
e 
st
ud
y 
sh
ow
s 
th
at
 b
ot
h 
th
ro
m
bo
ph
ob
 g
el
 a
nd
 ic
e 
pa
ck
 a
re
 e
ff
ec
tiv
e 
in
 re
du
ci
ng
 in
tra
ve
no
us
in
fil
tra
tio
n.
 T
he
 s
tu
dy
 c
on
cl
ud
ed
 th
at
 ic
e 
pa
ck
 a
pp
lic
at
io
n 
ca
n 
be
 im
pl
em
en
te
d 
as
 a
 r
ou
tin
e
pr
ac
tic
e 
in
 th
e 
pe
di
at
ric
 w
ar
ds
 to
 re
du
ce
 th
e 
in
tra
ve
no
us
 in
fil
tra
tio
n 
w
hi
ch
 is
 c
os
t e
ff
ec
tiv
e.
   
  A
ne
st
h 
 e
t a
l.,
 (2
01
3)
 c
on
du
ct
ed
 a
 ra
nd
om
iz
ed
 c
on
tro
lle
d 
tri
al
 to
 C
om
pa
re
 th
e 
us
e 
of
 th
e 
lo
ca
l
co
ld
 a
pp
lic
at
io
n 
an
d 
EM
LA
 c
re
am
 to
 re
lie
ve
 v
en
ip
un
ct
ur
e 
pa
in
. T
he
 o
bj
ec
tiv
e 
of
 th
is
 s
tu
dy
 w
as
to
 c
om
pa
re
 th
e 
ef
fic
ac
y 
of
 th
e 
EM
LA
 c
re
am
 w
ith
 th
at
 o
f 
th
e 
lo
ca
l 
co
ld
 a
pp
lic
at
io
n 
in
 a
du
lt
pa
tie
nt
s 
du
rin
g 
ca
nn
ul
at
io
n.
 O
ne
 h
un
dr
ed
 n
in
et
y-
fiv
e 
pa
tie
nt
s 
w
er
e 
ra
nd
om
iz
ed
 p
ro
sp
ec
tiv
el
y 
to
th
re
e 
gr
ou
ps
. T
he
 d
or
su
m
 o
f 
th
e 
no
n-
do
m
in
an
t h
an
d 
w
as
 c
ov
er
ed
 w
ith
 a
 th
ic
k 
pa
st
e 
of
 2
.5
 g
 o
f
EM
LA
 c
re
am
 in
 th
e 
EM
LA
 g
ro
up
 a
nd
 le
ft 
fo
r a
 m
in
im
um
 o
f 3
0 
m
in
 b
ef
or
e 
ve
ni
pu
nc
tu
re
. I
n 
th
e
co
nt
ro
l g
ro
up
, t
he
 sa
m
e 
pr
oc
ed
ur
e 
w
as
 a
pp
lie
d 
ex
ce
pt
 th
at
 V
as
el
in
e.
 T
he
 p
at
ie
nt
s t
he
n 
sc
or
ed
 th
e
st
ud
y 
ai
m
s 
to
 a
ss
es
s 
th
e 
ef
fe
ct
iv
en
es
s 
of
 ic
e 
ap
pl
ic
at
io
n 
on
 p
ai
n 
am
on
g 
to
dd
le
rs
 in
tra
ve
no
us
ca
nn
ul
a 
in
se
rti
on
. 
60
 c
hi
ld
re
n 
ag
ed
 1
5-
18
 m
on
th
s 
w
er
e 
se
le
ct
ed
 b
y 
co
nv
en
ie
nc
e 
sa
m
pl
in
g
te
ch
ni
qu
e.
 P
ai
n 
w
as
 a
ss
es
se
d 
w
ith
 F
LA
C
C
 B
eh
av
io
ra
l p
ai
n 
sc
al
e.
 T
he
 re
su
lt 
of
 th
e 
st
ud
y 
sh
ow
s
th
at
 in
 th
e 
ex
pe
rim
en
ta
l g
ro
up
, m
aj
or
ity
 o
f 
sa
m
pl
es
 e
xp
er
ie
nc
ed
 m
ild
 p
ai
n,
 w
he
re
as
 in
 c
on
tro
l
gr
ou
p,
 m
aj
or
ity
 o
f 
th
e 
sa
m
pl
es
 e
xp
er
ie
nc
ed
 s
ev
er
e 
pa
in
 d
ur
in
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
.
Th
e 
st
ud
y
 r
ev
ea
le
d
 t
ha
t 
th
e 
ic
e 
ap
pl
ic
at
io
n
 w
as
 e
ff
ec
tiv
e 
in
 m
in
im
iz
in
g
 t
he
 i
nt
ra
ve
no
us
ca
nn
ul
at
io
n 
pa
in
 in
 to
dd
le
rs
.
  
  
 S
ev
ilI
na
l e
t 
al
., 
(2
01
2)
 c
on
du
ct
ed
 a
 ra
nd
om
iz
ed
 c
on
tro
lle
d 
tri
al
 to
 in
ve
st
ig
at
e 
th
e 
ef
fe
ct
 o
f
ex
te
rn
al
 c
ol
d 
an
d 
vi
br
at
io
n 
st
im
ul
at
io
n 
vi
a 
B
uz
zy
 o
n 
pa
in
 a
nd
 a
nx
ie
ty
 le
ve
ls
 o
f 
ch
ild
re
n 
du
rin
g
bl
oo
d
 s
pe
ci
m
en
 c
ol
le
ct
io
n.
 1
20
 c
hi
ld
re
n
 w
er
e 
ra
nd
om
ly
 a
ss
ig
ne
d
 t
o
 c
on
tro
l 
gr
ou
p
 o
r 
an
ex
pe
rim
en
ta
l g
ro
up
. A
nx
ie
ty
 w
er
e 
as
se
ss
ed
 u
si
ng
 th
e 
ch
ild
re
n'
s a
nx
ie
ty
 a
nd
 p
ai
n 
sc
al
e 
al
on
g 
w
ith
pa
re
nt
 a
nd
 o
bs
er
ve
r r
ep
or
ts
. P
ro
ce
du
ra
l p
ai
n 
w
as
 a
ss
es
se
d 
vi
a 
th
e 
fa
ce
s 
pa
in
 s
ca
le
-r
ev
is
ed
 a
lo
ng
w
ith
 s
el
f-
re
po
rt 
of
 c
hi
ld
re
n,
 a
nd
 p
ar
en
ts
' a
nd
 o
bs
er
ve
r's
 re
po
rts
. T
he
 e
xp
er
im
en
ta
l g
ro
up
 s
ho
w
ed
si
gn
ifi
ca
nt
ly
 lo
w
er
 p
ai
n 
an
d 
an
xi
et
y 
le
ve
ls
 c
om
pa
re
d 
to
 th
e 
co
nt
ro
l g
ro
up
. T
hi
s 
st
ud
y 
co
nc
lu
de
s
th
at
 u
se
 o
f e
xt
er
na
l c
ol
d 
an
d 
vi
br
at
io
n 
vi
a 
B
uz
zy
 d
ec
re
as
ed
 p
er
ce
iv
ed
 p
ai
n 
an
d 
re
du
ce
d 
ch
ild
re
n'
s
an
xi
et
y 
du
rin
g 
bl
oo
d 
sp
ec
im
en
 c
ol
le
ct
io
n.
   
  A
m
y 
L
. B
ax
te
r, 
 (2
01
1)
 d
on
e 
an
 e
xp
er
im
en
ta
l s
tu
dy
 o
n 
de
vi
ce
 c
om
bi
ni
ng
 c
ol
d 
an
d 
vi
br
at
io
n
to
 st
an
da
rd
 c
ar
e 
fo
r p
ed
ia
tri
c 
ve
no
us
 a
cc
es
s p
ai
n 
re
lie
f. 
A
 c
on
ve
ni
en
ce
 sa
m
pl
e 
of
 8
0 
ch
ild
re
n 
4 
to
18
 y
ea
r o
ld
 b
y 
bl
oc
k 
ra
nd
om
iz
at
io
n 
as
si
gn
ed
 in
 th
e 
ex
pe
rim
en
ta
l a
nd
 c
on
tro
l g
ro
up
. S
ub
je
ct
s 
in
th
e 
ex
pe
rim
en
ta
l 
gr
ou
p 
re
ce
iv
ed
 t
he
 c
ol
d 
vi
br
at
io
n 
de
vi
ce
 p
la
ce
d 
5 
to
 1
0 
cm
 p
ro
xi
m
al
ly
th
ro
ug
ho
ut
 v
en
ip
un
ct
ur
e 
ca
re
 .P
ai
n 
w
as
 m
ea
su
re
d 
vi
a 
se
lf
 a
nd
 p
ar
en
t r
ep
or
t 
us
in
g 
th
e 
0 
to
 1
0
po
in
t f
ac
es
 p
ai
n 
sc
al
e 
re
vi
se
d 
w
ith
 c
od
ed
 v
id
eo
ta
pe
d 
ob
se
rv
ed
 b
eh
av
io
rs
. T
he
 re
su
lts
 o
f t
he
 st
ud
y
sh
ow
s 
th
at
 m
ed
ia
n 
pa
tie
nt
s 
re
po
rte
d 
pa
in
 s
co
re
s 
w
ith
 th
e 
de
vi
ce
 w
er
e 
lo
w
er
 th
an
 w
ith
 s
ta
nd
ar
d
ca
re
. O
bs
er
ve
d 
di
st
re
ss
 b
eh
av
io
rs
 w
er
e 
co
m
m
on
 w
ith
 s
ta
nd
ar
d 
ca
re
 th
an
 w
ith
 th
e 
de
vi
ce
. T
he
co
m
bi
na
tio
n 
of
 c
ol
d 
an
d 
vi
br
at
io
n 
de
cr
ea
se
d 
ve
ni
pu
nc
tu
re
 p
ai
n 
si
gn
ifi
ca
nt
ly
 m
or
e 
th
an
 s
ta
nd
ar
d
ca
re
 w
ith
ou
t c
om
pr
om
is
in
g 
pr
oc
ed
ur
al
 su
cc
es
s. 
ob
se
rv
ed
 b
et
w
ee
n 
th
e 
m
ea
n 
sc
or
e 
of
 p
ai
n 
be
tw
ee
n 
ch
ild
re
n 
in
 th
e 
ex
pe
rim
en
ta
l 
an
d 
co
nt
ro
l
gr
ou
p.
 In
 re
la
tio
n 
to
 th
e 
pr
es
en
ce
 o
f 
pa
re
nt
s,
 n
o 
si
gn
ifi
ca
nt
 d
iff
er
en
ce
s 
w
er
e 
fo
un
d 
in
 th
e 
m
ea
n
pa
in
 s
co
re
s,
 w
he
re
 a
s 
co
op
er
at
io
n 
w
er
e 
si
gn
ifi
ca
nt
ly
 d
iff
er
en
t. 
Th
e 
st
ud
y 
co
nc
lu
de
s 
th
at
 lo
ca
l
co
ld
 a
pp
lic
at
io
n
 e
ff
ec
tiv
el
y
 i
m
pr
ov
ed
 p
ai
n
 m
an
ag
em
en
t 
an
d
 f
av
or
ed
 c
hi
ld
re
n'
s 
co
op
er
at
io
n
du
rin
g 
ve
ni
pu
nc
tu
re
. 
   
  F
ar
io
n 
K
 J
 e
t a
l.,
 (2
01
0)
 c
on
du
ct
ed
 a
 st
ud
y 
to
 a
ss
es
s 
th
e 
ef
fe
ct
 o
f v
ap
oc
oo
la
nt
 sp
ra
y 
on
 p
ai
n
du
e 
to
 in
tra
ve
no
us
 c
an
nu
la
tio
n 
in
 c
hi
ld
re
n.
 In
 th
is
 d
ou
bl
e-
bl
in
d 
ra
nd
om
iz
ed
 c
on
tro
lle
d 
tri
al
, 8
0
ch
ild
re
n 
ag
ed
 6
-1
2 
ye
ar
s 
re
ce
iv
ed
 e
ith
er
 v
ap
oc
oo
la
nt
 s
pr
ay
 o
r 
pl
ac
eb
o 
be
fo
re
 c
an
nu
la
tio
n.
C
hi
ld
re
n 
ra
te
d 
th
ei
r 
pa
in
 u
si
ng
 a
 1
00
-m
m
 c
ol
ou
r 
vi
su
al
 a
na
lo
gu
e 
sc
al
e.
 S
ec
on
da
ry
 o
ut
co
m
es
in
cl
ud
ed
 s
uc
ce
ss
 ra
te
 o
n 
fir
st
 a
tte
m
pt
 a
t c
an
nu
la
tio
n 
an
d 
pa
in
 ra
tin
gs
 b
y 
th
e 
ch
ild
re
n'
s 
pa
re
nt
s,
nu
rs
es
 a
nd
 c
hi
ld
 li
fe
 s
pe
ci
al
is
ts
. T
he
 s
tu
dy
 fo
un
d 
a 
si
gn
ifi
ca
nt
 re
du
ct
io
n 
in
 p
ai
n 
w
ith
 th
e 
us
e 
of
va
po
co
ol
an
t s
pr
ay
. T
he
 s
tu
dy
 c
on
cl
ud
es
 th
at
 v
ap
oc
oo
la
nt
 s
pr
ay
 e
ff
ec
tiv
el
y 
re
du
ce
d 
pa
in
 d
ue
 to
in
tra
ve
no
us
 c
an
nu
la
tio
n 
in
 c
hi
ld
re
n 
an
d 
im
pr
ov
ed
 th
e 
su
cc
es
s r
at
e 
of
 c
an
nu
la
tio
n.
 


A
ga
rw
al
 A
 e
t 
al
., 
(2
01
0)
 c
on
du
ct
ed
 a
 s
tu
dy
 to
 e
va
lu
at
e 
th
e 
ef
fic
ac
y 
of
 th
e 
lo
ca
l 
co
ld
ap
pl
ic
at
io
n 
on
 v
en
ou
s c
an
nu
la
tio
n 
pa
in
. T
he
 st
ud
y 
w
as
 a
 p
ro
sp
ec
tiv
e,
 ra
nd
om
iz
ed
 st
ud
y.
 T
he
 a
im
of
 th
e 
st
ud
y 
w
as
 to
 e
va
lu
at
e 
th
e 
ef
fic
ac
y 
of
 th
e 
lo
ca
l 
co
ld
 a
pp
lic
at
io
n 
on
 p
ai
n 
as
so
ci
at
ed
 w
ith
ve
no
us
 c
an
nu
la
tio
n.
 S
ev
en
ty
-f
iv
e 
ad
ul
ts
, a
ne
st
he
si
a 
as
se
ss
m
en
t 
ph
ys
ic
al
 s
ta
tu
s 
I 
an
d 
II
, e
ith
er
se
x,
 u
nd
er
go
in
g 
el
ec
tiv
e 
su
rg
er
y,
 w
er
e 
in
cl
ud
ed
 in
 th
is
 s
tu
dy
. P
at
ie
nt
s 
w
er
e 
ra
nd
om
iz
ed
 in
to
 3
gr
ou
ps
 o
f 
25
 e
ac
h.
 G
ro
up
 I
: 
co
nt
ro
l, 
G
ro
up
 I
I 
: 
ap
pl
ic
at
io
n 
of
 ic
e 
pa
ck
 5
 m
in
ut
es
 p
rio
r 
to
ca
nn
ul
at
io
n
 ;
 G
ro
up
 I
II
: 
pr
es
se
d
 a
 r
ub
be
r 
ba
ll.
 A
 s
ig
ni
fic
an
t 
re
du
ct
io
n
 i
n
 t
he
 i
nc
id
en
ce
of
 p
ai
n 
w
as
 o
bs
er
ve
d 
in
 th
e 
ic
e 
pa
ck
 g
ro
up
. T
he
 s
tu
dy
 c
on
cl
ud
es
 th
at
 a
pp
lic
at
io
n 
of
 ic
e 
pa
ck
 a
t
th
e 
tim
e 
of
 v
en
ou
s c
an
nu
la
tio
n 
gr
ea
tly
 d
ec
re
as
es
 th
is
 p
ai
n.
   
  C
oh
en
 R
ei
s 
E
 e
t a
l.,
 (2
01
0)
co
nd
uc
te
d 
a 
st
ud
y 
th
at
 V
ap
oc
oo
la
nt
 s
pr
ay
 is
 e
qu
al
ly
 e
ff
ec
tiv
e 
as
EM
LA
 c
re
am
 in
 re
du
ci
ng
 v
en
ip
un
ct
ur
e 
pa
in
 in
 s
ch
oo
l-a
ge
d 
ch
ild
re
n.
 T
he
 o
bj
ec
tiv
e 
of
 th
e 
st
ud
y
to
 c
om
pa
re
 th
e 
ef
fic
ac
ie
s 
of
 tw
o 
pa
in
 m
an
ag
em
en
t m
et
ho
ds
 in
 re
du
ci
ng
 v
en
ip
un
ct
ur
e 
pa
in
 a
nd
di
st
re
ss
. 
St
ud
y 
de
si
gn
 w
as
 a
 r
an
do
m
iz
ed
, 
co
nt
ro
lle
d 
cl
in
ic
al
 tr
ia
l. 
62
 e
nr
ol
le
d 
ch
ild
re
n 
w
er
e
st
ud
y 
co
nc
lu
de
s 
th
at
 w
he
n 
co
m
bi
ne
d 
w
ith
 d
is
tra
ct
io
n,
 v
ap
oc
oo
la
nt
 s
pr
ay
 s
ig
ni
fic
an
tly
 re
du
ce
s
pa
in
 c
om
pa
re
d 
w
ith
 d
is
tra
ct
io
n 
al
on
e.
 
  
  
 A
sm
a 
et
 a
l.,
 (
 2
01
1)
 C
co
nd
uc
te
d 
a 
qu
as
i 
ex
pe
rim
en
ta
l 
st
ud
y 
to
 a
ss
es
s 
th
e 
im
pa
ct
 o
f
cr
yo
th
er
ap
y
 o
n
 p
ai
n
 i
nt
en
si
ty
 a
t 
pu
nc
tu
re
 s
ite
s 
of
 a
rte
rio
ve
no
us
 f
is
tu
la
 a
m
on
g
 c
hi
ld
re
n
un
de
rg
oi
ng
 h
em
od
ia
ly
si
s 
.T
he
 a
im
 o
f t
he
 s
tu
dy
 w
as
 to
 in
ve
st
ig
at
e 
th
e 
im
pa
ct
 o
f c
ry
ot
he
ra
py
 o
n
pa
in
 in
te
ns
ity
 a
t p
un
ct
ur
e 
si
te
s 
of
 a
rte
rio
ve
no
us
 fi
st
ul
a 
am
on
g 
ch
ild
re
n 
un
de
rg
oi
ng
 h
em
od
ia
ly
si
s.
A
 to
ta
l s
am
pl
e 
of
 4
0 
ch
ild
re
n 
un
de
rg
oi
ng
 h
em
od
ia
ly
si
s 
us
in
g 
ar
te
rio
ve
no
us
 fi
st
ul
a 
w
as
 s
el
ec
te
d
du
rin
g 
si
x 
m
on
th
s 
fr
om
 tw
o 
he
m
od
ia
ly
si
s 
U
ni
ts
, C
ai
ro
 U
ni
ve
rs
ity
. T
he
 m
ea
n 
of
 W
on
g-
B
ak
er
fa
ce
s 
pa
in
 s
co
re
 d
ur
in
g 
ar
te
ry
 n
ee
dl
e 
pu
nc
tu
re
 re
du
ce
d 
in
 th
e 
st
ud
y 
gr
ou
p 
in
 th
e 
da
y 
3 
an
d 
 th
an
th
e 
co
nt
ro
l 
gr
ou
p 
in
 th
e 
da
y 
1 
an
d 
2.
 T
he
 m
ea
n 
of
 W
on
g-
B
ak
er
 fa
ce
s 
pa
in
 s
co
re
 d
ur
in
g 
ve
in
ne
ed
le
 p
un
ct
ur
e 
re
du
ce
d 
in
 th
e 
st
ud
y 
gr
ou
p 
in
 th
e 
da
y 
3 
an
d 
4 
th
an
 th
e 
co
nt
ro
l g
ro
up
 in
 th
e 
da
y 
1
an
d 
2.
 T
he
 st
ud
y 
co
nc
lu
de
d 
th
at
 c
ry
ot
he
ra
py
 is
 e
ff
ec
tiv
e 
in
 re
du
ci
ng
 su
bj
ec
tiv
e 
pa
in
 sc
or
es
. 
   
  B
as
ar
an
og
lu
 G
 e
t a
l.,
 (2
00
9)
 c
on
du
ct
ed
 a
 s
tu
dy
 to
 a
ss
es
s 
th
e 
ef
fe
ct
iv
en
es
s 
of
 lo
ca
l c
ol
d
ap
pl
ic
at
io
n 
 o
n 
ve
ni
pu
nc
tu
re
 p
ai
n.
 T
he
 p
ur
po
se
 o
f 
th
is
 s
tu
dy
 w
as
 to
 e
va
lu
at
e 
th
e 
ef
fe
ct
 o
f 
lo
ca
l
co
ld
 a
pp
lic
at
io
n,
 o
n 
pe
rc
ep
tio
n 
of
 p
ai
n 
du
rin
g 
pe
rip
he
ra
l 
ve
no
us
 c
an
nu
la
tio
n 
in
 a
du
lt 
pa
tie
nt
s.
Th
is
 w
as
 a
 p
ro
sp
ec
tiv
e 
ra
nd
om
iz
ed
 c
lin
ic
al
 tr
ia
l. 
11
0 
pa
tie
nt
s s
ch
ed
ul
ed
 fo
r e
le
ct
iv
e 
su
rg
er
y 
w
er
e
ra
nd
om
ly
 d
iv
id
ed
 in
to
 tw
o 
gr
ou
ps
. H
al
f o
f t
he
 p
at
ie
nt
s, 
G
ro
up
 A
, u
nd
er
w
en
t v
en
ip
un
ct
ur
e 
du
rin
g
ap
pl
ic
at
io
n 
of
 ic
e 
pa
ck
 o
n 
th
e 
pr
ox
im
al
 a
sp
ec
t 
of
 th
e 
ar
m
 a
nd
 th
e 
ot
he
r 
ha
lf
 o
f 
th
e 
pa
tie
nt
s,
G
ro
up
 B
, u
nd
er
w
en
t v
en
ip
un
ct
ur
e 
w
ith
ou
t a
ny
 in
te
rv
en
tio
ns
. P
at
ie
nt
s 
m
ad
e 
a 
pa
in
 a
ss
es
sm
en
t
us
in
g 
a 
0-
10
 p
oi
nt
 n
um
er
ic
al
 r
at
in
g 
sc
al
e.
 T
he
 r
es
ul
ts
 o
f 
th
e 
st
ud
y 
su
gg
es
ts
 th
at
 th
er
e 
is
 a
si
gn
ifi
ca
nt
 d
iff
er
en
ce
 in
 th
e 
pa
in
 sc
or
es
 b
et
w
ee
n 
gr
ou
p 
A
 a
nd
 g
ro
up
 B
. O
n 
th
e 
ba
si
s o
f d
at
a 
fr
om
th
is
 s
tu
dy
, t
he
 lo
ca
l c
ol
d 
ap
pl
ic
at
io
n 
m
ay
 b
e 
of
 th
e 
va
lu
e 
be
fo
re
 v
en
ou
s 
ca
nn
ul
at
io
n 
as
 a
 s
im
pl
e
an
d 
pr
ac
tic
al
 m
et
ho
d 
to
 re
du
ce
 p
ai
n 
fr
om
 v
en
ou
s c
an
nu
la
tio
n.
   
  A
m
in
ab
ad
i N
A
 e
t 
al
., 
(2
00
9)
 c
on
du
ct
ed
 a
 s
tu
dy
 to
 a
ss
es
s 
th
e 
ef
fe
ct
 o
f 
pr
e-
co
ol
in
g 
th
e
in
je
ct
io
n 
si
te
 o
n 
pe
di
at
ric
 p
ai
n 
pe
rc
ep
tio
n 
du
rin
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
. T
he
 a
im
 o
f 
th
e
st
ud
y
w
as
to
ev
al
ua
te
th
e
ef
fe
ct
of
co
ol
in
g
th
e
so
ft
tis
su
e
of
in
je
ct
io
n
si
te
s
on
th
e
pa
in
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 si
gn
ifi
ca
nt
ly
 re
du
ce
d 
th
e 
pa
in
 d
ur
in
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
in
 p
ed
ia
tri
c 
pa
tie
nt
s. 
  
  
 I
sa
be
lle
 G
ab
ou
ry
 e
t 
al
., 
(2
00
8)
 c
on
du
ct
ed
 a
 r
an
do
m
iz
ed
 c
on
tr
ol
le
d 
tr
ia
l t
o 
as
se
ss
 th
e
ef
fe
ct
iv
en
es
s 
of
 v
ap
oc
oo
la
nt
 s
pr
ay
 o
n 
pa
in
 d
ue
 to
 in
tra
ve
no
us
 c
an
nu
la
tio
n 
in
 c
hi
ld
re
n.
 In
 th
is
do
ub
le
-b
lin
d
 r
an
do
m
iz
ed
 c
on
tro
lle
d
 t
ria
l,
 8
0
 c
hi
ld
re
n
 a
ge
d
 6
-1
2
 y
ea
rs
 r
ec
ei
ve
d
 e
ith
er
va
po
co
ol
an
t 
sp
ra
y 
or
 p
la
ce
bo
 b
ef
or
e 
ca
nn
ul
at
io
n.
 C
hi
ld
re
n 
ra
te
d 
th
ei
r 
pa
in
 u
si
ng
 a
 1
00
-m
m
co
lo
ur
 v
is
ua
l 
an
al
og
ue
 s
ca
le
. 
Se
co
nd
ar
y 
ou
tc
om
es
 in
cl
ud
ed
 s
uc
ce
ss
 r
at
e 
on
 f
irs
t 
at
te
m
pt
 a
t
ca
nn
ul
at
io
n 
an
d 
pa
in
 ra
tin
gs
 b
y 
th
e 
ch
ild
re
n'
s 
pa
re
nt
s, 
nu
rs
es
 a
nd
 c
hi
ld
 li
fe
 sp
ec
ia
lis
ts
. T
he
 st
ud
y
co
nc
lu
de
s 
th
at
 v
ap
oc
oo
la
nt
 s
pr
ay
 q
ui
ck
ly
 a
nd
 e
ff
ec
tiv
el
y 
re
du
ce
d 
pa
in
 d
ue
 t
o 
in
tra
ve
no
us
ca
nn
ul
at
io
n 
in
 c
hi
ld
re
n 
an
d 
im
pr
ov
ed
 th
e 
su
cc
es
s 
ra
te
 o
f c
an
nu
la
tio
n.
 It
 is
 a
n 
im
po
rta
nt
 o
pt
io
n 
to
re
du
ce
 c
hi
ld
ho
od
 p
ro
ce
du
ra
l 
pa
in
 i
n 
em
er
ge
nc
y 
si
tu
at
io
ns
, 
es
pe
ci
al
ly
 w
he
n 
tim
e 
pr
ec
lu
de
s
tra
di
tio
na
l i
nt
er
ve
nt
io
ns
.
  
   
Sa
bi
th
a 
P.
 B
 e
t a
l.,
 (2
00
8)
 c
on
du
ct
ed
 a
 s
tu
dy
 to
 a
ss
es
s 
th
e 
ef
fe
ct
iv
en
es
s 
of
 c
ry
ot
he
ra
py
 o
n
ar
te
rio
ve
no
us
 f
is
tu
la
 p
un
ct
ur
e 
re
la
te
d 
pa
in
 i
n 
he
m
od
ia
ly
si
s 
pa
tie
nt
s.
 6
0
 p
at
ie
nt
s 
un
de
rg
oi
ng
he
m
od
ia
ly
si
s v
ia
 a
n 
ar
te
rio
ve
no
us
 fi
st
ul
a 
an
d 
w
ho
 w
er
e 
ol
de
r t
ha
n 
16
 y
ea
rs
 o
f a
ge
, w
er
e 
en
ro
lle
d
fo
r 
th
is
 r
an
do
m
iz
ed
 c
on
tro
l 
tri
al
. 
Th
e 
to
ol
s 
us
ed
 f
or
 d
at
a 
co
lle
ct
io
n 
w
er
e 
a 
qu
es
tio
nn
ai
re
 f
or
co
lle
ct
in
g 
de
m
og
ra
ph
ic
 a
nd
 c
lin
ic
al
 d
at
a,
 a
n 
ob
se
rv
at
io
n 
ch
ec
kl
is
t f
or
 a
ss
es
si
ng
 o
bj
ec
tiv
e 
pa
in
be
ha
vi
or
s,
 a
nd
 a
 n
um
er
ic
al
 ra
tin
g 
sc
al
e 
fo
r s
ub
je
ct
iv
e 
pa
in
 a
ss
es
sm
en
t. 
Th
e 
ob
je
ct
iv
e 
A
V
 fi
st
ul
a
pu
nc
tu
re
 p
ai
n 
sc
or
es
 o
n 
da
ys
 1
 a
nd
 2
 o
f h
em
od
ia
ly
si
s 
w
ith
in
 th
e 
ex
pe
rim
en
ta
l g
ro
up
 w
er
e 
fo
un
d
to
 b
e 
si
gn
ifi
ca
nt
ly
 re
du
ce
d.
 P
ai
n 
sc
or
es
 o
n 
da
ys
 1
 a
nd
 2
 o
f h
em
od
ia
ly
si
s w
ith
in
 th
e 
co
nt
ro
l g
ro
up
w
er
e 
fo
un
d 
to
 b
e 
si
m
ila
r 
on
 tw
o 
co
ns
ec
ut
iv
e 
da
ys
 o
f 
he
m
od
ia
ly
si
s.
 T
he
 s
tu
dy
 c
on
cl
ud
es
 th
at
cr
yo
th
er
ap
y 
is
 e
ff
ec
tiv
e 
in
 re
du
ci
ng
 a
rte
rio
ve
no
us
 fi
st
ul
a 
pu
nc
tu
re
 p
ai
n 
of
 h
em
od
ia
ly
si
s p
at
ie
nt
s.
SU
M
M
A
R
Y
he
lp
ed
 th
e 
in
ve
st
ig
at
or
 to
 s
ta
te
 th
e 
pr
ob
le
m
 c
le
ar
ly
, e
st
ab
lis
h 
th
e 
ne
ed
 fo
r 
th
e 
st
ud
y,
 d
ev
el
op
 a
co
nc
ep
tu
al
 fr
am
e 
w
or
k,
 d
ev
el
op
 th
e 
to
ol
 a
nd
 a
ch
ie
ve
 th
e 
ob
je
ct
iv
es
 o
f t
he
 st
ud
y.
M
E
T
H
O
D
O
LO
G
Y
C
H
A
PT
E
R
 II
I
M
E
T
H
O
D
O
LO
G
Y
   
  T
hi
s 
ch
ap
te
r d
ea
ls
 w
ith
 m
et
ho
do
lo
gi
ca
l a
pp
ro
ac
h 
ad
op
te
d 
fo
r t
hi
s 
st
ud
y.
 T
he
 p
ur
po
se
 o
f t
hi
s
st
ud
y 
is
 to
 a
ss
es
s 
th
e 
ef
fe
ct
iv
en
es
s 
of
 lo
ca
l 
co
ld
 a
pp
lic
at
io
n 
on
 p
ai
n 
re
lie
f 
du
rin
g 
in
tra
ve
no
us
ca
nn
ul
at
io
n.
M
et
ho
do
lo
gy
 o
f t
he
 p
re
se
nt
 st
ud
y 
de
al
s w
ith
 
¾
R
es
ea
rc
h 
ap
pr
oa
ch
. 
¾
R
es
ea
rc
h 
de
si
gn
. 
¾
Va
ri
ab
le
s u
nd
er
 th
e 
st
ud
y.
¾
St
ud
y 
se
tt
in
g.
 
¾
Po
pu
la
tio
n.
 
¾
Sa
m
pl
e
¾
Sa
m
pl
in
g 
te
ch
ni
qu
e.
¾
To
ol
. 
¾
Va
lid
ity
 o
f t
he
 to
ol
. 
¾
R
el
ia
bi
lit
y 
of
 th
e 
to
ol
.
¾
Pr
ep
ar
at
io
n 
of
 th
e 
fin
al
 d
ra
ft.
¾
Pi
lo
t s
tu
dy
. 
¾
D
at
a 
co
lle
ct
io
n 
pr
oc
ed
ur
e.
¾
Pl
an
 fo
r 
da
ta
 a
na
ly
si
s.
R
E
SE
A
R
C
H
 A
PP
R
O
A
C
H
.
   
  R
es
ea
rc
h 
ap
pr
oa
ch
 te
lls
 th
e 
re
se
ar
ch
er
 fr
om
 w
ho
m
 th
e 
da
ta
 is
 to
 b
e 
co
lle
ct
ed
, h
ow
 to
 c
ol
le
ct
an
d 
ho
w
 to
 a
na
ly
ze
 th
e 
da
ta
. I
t a
ls
o 
su
gg
es
ts
 th
e 
po
ss
ib
le
 c
on
cl
us
io
n 
to
 h
el
p 
th
e 
re
se
ar
ch
er
 in
an
sw
er
in
g
 
sp
ec
ifi
c
 
re
se
ar
ch
 
qu
es
tio
n
 
in
 
m
os
t
 
ac
cu
ra
te
 
an
d
 
ef
fic
ie
nt
 
w
ay
po
ss
ib
le
. (
C
el
ia
 K
 a
nd
 W
ill
is
, 2
00
8)
 
  
  
R
es
ea
rc
h 
de
si
gn
 i
s 
th
e 
ov
er
al
l 
pl
an
ni
ng
 f
or
 c
ol
le
ct
in
g 
an
d 
an
al
yz
in
g 
da
ta
, 
in
cl
ud
in
g
sp
ec
ifi
ca
tio
ns
 
fo
r
 
en
ha
nc
in
g
 
th
e
 
in
te
rn
al
 
an
d
 
ex
te
rn
al
 
va
lid
ity
 
of
 
th
e
st
ud
y.
( P
ol
it 
an
d 
H
un
gl
er
, 2
01
0)
  
  
 R
es
ea
rc
h 
de
si
gn
 is
 th
e 
pl
an
, 
st
ru
ct
ur
e 
an
d 
st
ra
te
gy
 o
f 
in
ve
st
ig
at
io
n 
co
nc
ei
ve
d.
 R
es
ea
rc
h
de
si
gn
 d
es
ig
na
te
s 
th
e 
lo
gi
ca
l 
m
an
ne
r 
in
 w
hi
ch
 in
di
vi
du
al
s 
or
 o
th
er
 u
ni
ts
 a
re
 c
om
pa
re
d 
an
d
an
al
yz
ed
; i
t i
s t
he
 b
as
is
 o
f m
ak
in
g 
in
te
rp
re
ta
tio
ns
 fr
om
 th
e 
da
ta
.( 
M
ar
y 
Jo
 G
or
ne
y,
 2
00
6)
  
  
 T
he
 p
re
se
nt
 s
tu
dy
 w
as
 in
te
nd
ed
 to
 id
en
tif
y 
th
e 
ef
fe
ct
 o
f 
lo
ca
l 
co
ld
 a
pp
lic
at
io
n 
on
 p
ai
n
re
sp
on
se
 d
ur
in
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 in
 c
hi
ld
re
n.
 T
he
 re
se
ar
ch
 d
es
ig
n 
ad
op
te
d 
fo
r 
th
is
st
ud
y 
is
 n
on
 ra
nd
om
iz
ed
 c
on
tro
l g
ro
up
 p
os
t t
es
t o
nl
y 
de
si
gn
. E
xp
er
im
en
ts
 a
re
 th
e 
po
w
er
fu
l t
oo
l
fo
r t
es
tin
g 
hy
po
th
es
is
 o
f c
au
se
 a
nd
 e
ff
ec
t r
el
at
io
ns
hi
p 
be
tw
ee
n 
va
ria
bl
es
.
  
  
 In
 th
e 
pr
es
en
t 
st
ud
y 
th
e 
in
ve
st
ig
at
or
 m
an
ip
ul
at
es
 th
e 
de
pe
nd
en
t 
va
ria
bl
e 
by
 a
dm
in
is
te
rin
g
lo
ca
l c
ol
d 
ap
pl
ic
at
io
n 
to
 s
om
e 
su
bj
ec
ts
 a
nd
 w
ith
ho
ld
in
g 
it 
fr
om
 o
th
er
 s
ub
je
ct
s.
 T
he
 in
ve
st
ig
at
or
th
us
 c
on
sc
io
us
ly
 v
ar
ie
s 
th
e 
in
de
pe
nd
en
t 
va
ria
bl
e 
an
d 
ob
se
rv
es
 th
e 
ef
fe
ct
 o
n 
th
e 
de
pe
nd
en
t
va
ria
bl
e.
 M
an
ip
ul
at
io
n 
an
d 
co
nt
ro
l w
as
 u
se
d 
in
 th
e 
st
ud
y.
 T
he
se
 a
re
 th
e 
ch
ar
ac
te
ris
tic
s 
of
 q
ua
si
ex
pe
rim
en
ta
l d
es
ig
n.
 H
en
ce
 q
ua
si
 e
xp
er
im
en
ta
l d
es
ig
n 
is
 u
se
d 
fo
r t
he
 p
re
se
nt
 st
ud
y.
 
T
he
 d
es
ig
n 
ca
n 
be
 d
ia
gr
am
m
at
ic
al
ly
 r
ep
re
se
nt
ed
 a
s 
E 1
X
O
1
C
1
-
O
2
o
O
1:-
 p
os
t t
es
t a
ss
es
sm
en
t o
f 
pa
in
 d
ur
in
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 a
m
on
g 
ch
ild
re
n 
in
th
e 
co
nt
ro
l g
ro
up
 w
ith
ou
t a
ny
 in
te
rv
en
tio
n.
o
O
2:-
 p
os
t t
es
t a
ss
es
sm
en
t o
f 
pa
in
 d
ur
in
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 a
fte
r 
ad
m
in
is
tra
tio
n
of
 lo
ca
l c
ol
d 
ap
pl
ic
at
io
n 
am
on
g 
ch
ild
re
n 
in
 th
e 
ex
pe
rim
en
ta
l g
ro
up
.
o
E
 :-
 e
ff
ec
tiv
en
es
s 
of
 lo
ca
l c
ol
d 
ap
pl
ic
at
io
n 
on
 p
ai
n 
re
du
ct
io
n 
du
rin
g 
in
tra
ve
no
us
 c
an
nu
la
in
se
rti
on
.
Fi
gu
re
 3
.1
.1
. S
C
H
EM
AT
IC
 R
E
PR
E
SE
N
TA
T
IO
N
 O
F 
TH
E
 R
E
SE
A
R
C
H
 D
ES
IG
N
R
es
ea
ch
 d
es
ig
n
R
es
ea
rc
h 
ap
pr
oa
ch
Q
ua
lit
at
iv
e 
ev
al
ua
tiv
e 
ap
pr
oa
ch
VA
R
IA
B
L
E
S 
U
N
D
ER
 T
H
E
 S
T
U
D
Y.
In
de
pe
nd
en
t v
ar
ia
bl
e.
   
  I
nd
ep
en
de
nt
 v
ar
ia
bl
e 
is
 a
 s
tim
ul
us
 o
r a
ct
iv
ity
 th
at
 is
 m
an
ip
ul
at
ed
 o
r v
ar
ie
d 
by
 th
e 
re
se
ar
ch
er
to
 c
re
at
e 
an
 e
ff
ec
t o
n 
de
pe
nd
en
t v
ar
ia
bl
e.
 T
he
 in
de
pe
nd
en
t v
ar
ia
bl
e 
is
 a
ls
o 
ca
lle
d 
tre
at
m
en
t o
r
Fr
eq
ue
nc
y,
 %
 m
ea
n,
 S
D
C
hi
 sq
ua
re
, u
np
ai
re
d 
‘t’
 te
st
.
A
na
ly
sis
Fi
nd
in
gs
, S
um
m
ar
y,
 C
on
cl
us
io
n 
an
d 
R
ec
om
m
en
da
tio
n.
Sa
m
pl
e 
si
ze
60
ch
ild
re
n
(e
xp
er
im
en
ta
lg
ro
up
30
,c
on
tro
lg
ro
up
30
)
Sa
m
pl
in
g 
te
ch
ni
qu
e
Pu
rp
os
iv
e 
sa
m
pl
in
g
To
ol
Se
m
i s
tru
ct
ur
ed
 in
te
rv
ie
w
 sc
he
du
le
 a
nd
 R
ev
is
ed
 F
LA
C
C
 b
eh
av
io
r p
ai
n 
sc
al
e
Va
ri
ab
le
s u
nd
er
 th
e 
st
ud
y.
D
ep
en
de
nt
 v
ar
ia
bl
e
Pa
in
 re
sp
on
se
 o
f c
hi
ld
re
n
du
rin
g 
in
tra
ve
no
us
 c
an
nu
la
in
se
rti
on
In
de
pe
nd
en
t v
ar
ia
bl
e
Lo
ca
l c
ol
d 
ap
pl
ic
at
io
n
A
tt
ri
bu
te
d 
va
ri
ab
le
s.
So
ci
o 
de
m
og
ra
ph
ic
va
ria
bl
es
 li
ke
 a
ge
, w
ei
gh
t,
se
x
et
c
A
tt
ri
bu
te
d 
va
ri
ab
le
s.
   
  A
ttr
ib
ut
ed
 o
r d
em
og
ra
ph
ic
 v
ar
ia
bl
es
 a
re
 th
e 
ch
ar
ac
te
ris
tic
s o
f t
he
 su
bj
ec
ts
 th
at
 a
re
 c
ol
le
ct
ed
 to
de
sc
rib
e 
th
e 
sa
m
pl
es
. A
ge
, s
ex
, w
ei
gh
t o
f 
th
e 
ch
ild
, h
is
to
ry
 o
f 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 in
pr
ev
io
us
 h
os
pi
ta
liz
at
io
n,
 h
is
to
ry
 o
f 
us
e 
of
 a
ny
 p
ai
n 
re
lie
f 
m
ea
su
re
 b
ef
or
e 
in
tra
ve
no
us
 c
an
nu
la
in
se
rti
on
 in
 p
re
vi
ou
s h
os
pi
ta
liz
at
io
n,
 si
ze
 o
f t
he
 c
an
nu
la
 a
re
 th
e 
at
tri
bu
te
d 
va
ria
bl
es
.
ST
U
D
Y
 S
E
T
T
IN
G
   
  S
et
tin
g 
is
 th
e 
ph
ys
ic
al
 c
on
di
tio
n 
an
d 
lo
ca
tio
n 
in
 w
hi
ch
 d
at
a 
co
lle
ct
io
n 
ta
ke
s p
la
ce
 in
 th
e 
st
ud
y.
(P
ol
it 
an
d 
B
ec
k,
 2
01
0)
  
  
 S
el
ec
tio
n 
of
 th
e 
ar
ea
 fo
r 
th
e 
st
ud
y 
is
 o
ne
 o
f 
th
e 
es
se
nt
ia
l s
te
p 
in
 th
e 
re
se
ar
ch
 p
ro
ce
ss
. T
he
se
le
ct
io
n 
of
 s
et
tin
gs
 f
or
 th
e 
pr
es
en
t 
st
ud
y 
w
as
 o
n 
th
e 
ba
si
s 
of
 a
va
ila
bi
lit
y 
of
 th
e 
su
bj
ec
ts
,
fe
as
ib
ili
ty
 o
f 
co
nd
uc
tin
g 
th
e 
st
ud
y,
 e
co
no
m
y 
of
 ti
m
e 
an
d 
en
er
gy
.T
he
 s
tu
dy
 w
as
 c
on
du
ct
ed
 in
G
ov
er
nm
en
t D
is
tri
ct
 H
ea
dq
ua
rte
rs
 H
os
pi
ta
l, 
N
am
ak
ka
l, 
Ta
m
iln
ad
u.
TA
R
G
E
T 
PO
PU
L
AT
IO
N
   
  T
ar
ge
t p
op
ul
at
io
n 
is
 th
e 
ag
gr
eg
at
e 
of
 a
ll 
th
e 
ca
se
s w
ith
 a
 c
er
ta
in
 p
he
no
m
en
on
 a
bo
ut
 w
hi
ch
 th
e
re
se
ar
ch
er
 w
ou
ld
 li
ke
 to
 m
ak
e 
ge
ne
ra
liz
at
io
n 
(P
ol
it 
an
d 
Be
ck
, 2
01
1)
.
  
  
 T
ar
ge
t 
po
pu
la
tio
n 
fo
r 
th
e 
pr
es
en
t s
tu
dy
 w
as
 th
e 
ch
ild
re
n 
w
ho
 a
re
 u
nd
er
go
in
g 
in
tra
ve
no
us
ca
nn
ul
a 
in
se
rti
on
 in
 G
ov
er
nm
en
t H
ea
dq
ua
rte
rs
 H
os
pi
ta
l, 
N
am
ak
ka
l.
SA
M
PL
E
  
  
  S
am
pl
e 
m
ay
 b
e 
de
fin
ed
 a
s 
re
pr
es
en
ta
tiv
e 
un
it 
of
 ta
rg
et
 p
op
ul
at
io
n,
 w
hi
ch
 is
 to
 b
e 
w
or
ke
d
up
on
 b
y 
re
se
ar
ch
er
s d
ur
in
g 
th
ei
r s
tu
dy
. (
Po
lit
 a
nd
 B
ec
k,
20
11
)
Sa
m
pl
e
si
ze
   
  S
am
pl
in
g 
te
ch
ni
qu
es
 re
fe
rs
 to
 th
e 
pr
oc
es
s o
f s
el
ec
tin
g 
a 
po
rti
on
 o
f p
op
ul
at
io
n 
to
 re
pr
es
en
t t
he
en
tir
e 
po
pu
la
tio
n.
(P
ol
it 
an
d 
Be
ck
,2
01
1)
   
  N
on
pr
ob
ab
ili
ty
 p
ur
po
si
ve
 sa
m
pl
in
g 
te
ch
ni
qu
e 
w
as
 u
se
d 
fo
r s
el
ec
tin
g 
th
e 
sa
m
pl
e 
fo
r t
he
 st
ud
y.
C
hi
ld
re
n 
(6
-1
2 
ye
ar
s)
, w
ho
 a
re
 a
dm
itt
ed
 in
 d
is
tri
ct
 g
ov
er
nm
en
t h
ea
dq
ua
rte
rs
 h
os
pi
ta
l, 
N
am
ak
ka
l
an
d 
ar
e 
un
de
rg
oi
ng
 in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 fi
rs
t t
im
e 
af
te
r t
he
 a
dm
is
si
on
 w
er
e 
se
le
ct
ed
 fo
r
th
e 
st
ud
y.
SA
M
PL
E
 S
E
L
E
C
T
IO
N
 C
R
IT
E
R
IA
.
In
cl
us
io
n 
cr
ite
ri
a
¾
M
ot
he
r w
ho
 a
re
 g
iv
in
g 
co
ns
en
t t
o 
pa
rti
ci
pa
te
 in
 th
is
 st
ud
y.
¾
C
hi
ld
re
n 
w
ho
 a
re
 u
nd
er
go
in
g 
in
tra
 v
en
ou
s 
ca
nn
ul
a 
in
se
rti
on
 f
or
 th
e 
fir
st
 ti
m
e 
du
rin
g 
th
e
pe
rio
d 
of
 th
ei
r a
dm
is
si
on
.
¾
C
hi
ld
re
n 
w
ho
 n
ee
d 
a 
si
ng
le
 a
tte
m
pt
 fo
r a
 su
cc
es
sf
ul
 c
an
nu
la
tio
n.
¾
C
hi
ld
re
n 
w
ho
 a
re
 a
t t
he
 a
ge
 g
ro
up
 o
f 6
 -1
2y
ea
rs
.
E
xc
lu
si
on
 c
ri
te
ri
a
¾
C
hi
ld
re
n 
w
ho
 a
re
 re
ce
iv
in
g 
IM
 in
je
ct
io
ns
.
¾
C
hi
ld
re
n 
w
ho
 a
re
 c
rit
ic
al
ly
 il
l.
¾
C
hi
ld
re
n 
w
ho
 a
re
 m
en
ta
lly
 h
an
di
ca
pp
ed
.
¾
C
hi
ld
re
n 
w
ho
 a
re
 a
dm
itt
ed
 w
ith
 su
rg
ic
al
 c
on
di
tio
ns
.
TO
O
L.
   
  T
he
 in
st
ru
m
en
t s
el
ec
te
d 
fo
r t
he
 re
se
ar
ch
 st
ud
y 
sh
ou
ld
 b
e 
a 
ve
hi
cl
e 
th
at
 w
ou
ld
 o
bt
ai
n 
be
st
 d
at
a
fo
r d
ra
w
in
g 
co
nc
lu
si
on
 p
er
tin
en
t f
or
 th
e 
st
ud
y.
(T
re
ec
e 
an
d 
Tr
ee
ce
, 2
00
9)
  
  
 S
em
i 
st
ru
ct
ur
ed
 in
te
rv
ie
w
 s
ch
ed
ul
e 
an
d 
re
vi
se
d 
FL
A
C
C
 b
eh
av
io
r 
pa
in
 s
ca
le
 w
as
 u
se
d 
to
Th
e 
fo
llo
w
in
g 
st
ep
s w
er
e 
ca
rr
ie
d 
ou
t i
n 
pr
ep
ar
in
g 
th
e 
to
ol
.
¾
Li
te
ra
tu
re
 re
vi
ew
.

Li
te
ra
tu
re
 f
ro
m
 th
e 
bo
ok
s,
 jo
ur
na
ls
, 
pe
rio
di
ca
ls
, 
pu
bl
is
he
d 
an
d 
un
pu
bl
is
he
d 
st
ud
ie
s 
w
er
e
re
vi
ew
ed
 a
nd
 u
se
d 
to
 d
ev
el
op
 th
e 
to
ol
.
¾
Ex
pe
rt 
op
in
io
n.

Th
e 
co
nt
en
t w
as
 g
iv
en
 to
 th
e 
ex
pe
rts
 in
 v
ar
io
us
 fi
el
ds
 li
ke
 p
ed
ia
tri
ci
an
, p
ed
ia
tri
c 
nu
rs
in
g 
an
d
st
at
is
tic
s.
 T
he
re
 o
pi
ni
on
 a
nd
 s
ug
ge
st
io
ns
 w
er
e 
ta
ke
n 
to
 m
od
ify
 th
e 
co
nt
en
t. 
Th
e 
re
se
ar
ch
co
ns
ul
ta
nt
 a
nd
 g
ui
de
 w
er
e 
co
ns
ul
te
d 
w
he
n 
fin
al
iz
in
g 
th
e 
to
ol
. 
D
es
cr
ip
tio
n 
of
 th
e 
to
ol
.
   
  S
em
i s
tru
ct
ur
ed
 in
te
rv
ie
w
 s
ch
ed
ul
e 
an
d 
re
vi
se
d 
FL
A
C
C
 b
eh
av
io
r p
ai
n 
sc
al
e 
w
as
 p
re
pa
re
d 
to
as
se
ss
 th
e 
pa
in
 o
f c
hi
ld
re
n 
du
rin
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
.
Se
ct
io
n 
–A
   
  S
ec
tio
n 
A
 c
on
si
st
 o
f 6
 it
em
s. 
Th
e 
ite
m
s 
w
er
e 
ag
e,
 se
x,
 w
ei
gh
t, 
hi
st
or
y 
of
 in
tra
ve
no
us
 c
an
nu
la
in
se
rti
on
 in
 p
re
vi
ou
s 
ho
sp
ita
liz
at
io
n,
 h
is
to
ry
 o
f u
se
 o
f a
ny
 p
ai
n 
re
lie
f m
ea
su
re
 b
ef
or
e 
in
tra
ve
no
us
ca
nn
ul
a 
in
se
rti
on
, a
nd
 si
ze
 o
f t
he
 c
an
nu
la
.
Se
ct
io
n-
B
 
  
  
Se
ct
io
n
 B
 c
on
si
st
 o
f 
R
E
V
IS
E
D
 F
LA
C
C
 B
E
H
AV
IO
R
 P
A
IN
 S
C
A
LE
. 
Th
is
 i
s 
an
ob
se
rv
at
io
na
l p
ai
n 
sc
al
e 
co
ns
is
t o
f f
iv
e 
cr
ite
ria
s i
nc
lu
de
s f
ac
e,
 le
gs
, a
ct
iv
ity
, c
ry
 a
nd
 c
on
so
la
bi
lit
y
w
ith
 a
 to
ta
l 
sc
or
e 
of
 1
0.
 S
co
re
 0
 in
di
ca
te
s 
no
 p
ai
n,
 s
co
re
 1
-3
 in
di
ca
te
s 
m
ild
 p
ai
n,
 s
co
re
 4
-6
in
di
ca
te
s m
od
er
at
e 
pa
in
, s
co
re
 7
-1
0 
in
di
ca
te
s s
ev
er
e 
pa
in
.
Sc
or
in
g 
pr
oc
ed
ur
e
   
  T
he
re
 w
er
e 
5 
cr
ite
ria
s 
in
 re
vi
se
d 
FL
A
C
C
 b
eh
av
io
r p
ai
n 
sc
al
e.
 E
ac
h 
cr
ite
ria
 h
as
 th
re
e 
sc
or
es
0
1
an
d
2
Th
e
m
ax
im
um
sc
or
e
in
ea
ch
cr
ite
ria
is
2
an
d
th
e
m
in
im
um
sc
or
e
is
0
N
o 
pa
in
M
ild
 p
ai
n
M
od
er
at
e 
pa
in
.
Se
ve
re
 p
ai
n.
0
10
-3
0
40
-6
0
70
-1
00
0 1-
3
4-
6
7-
10
VA
L
ID
IT
Y
 O
F 
T
H
E
 T
O
O
L
.
  
  
 V
al
id
ity
 re
fe
rs
 to
 th
e 
de
gr
ee
 to
 w
hi
ch
 a
n 
in
st
ru
m
en
t m
ea
su
re
s 
w
ha
t i
t s
up
po
se
 to
 m
ea
su
re
.
(P
ol
it 
an
d 
B
ec
k,
 2
01
1)
   
  T
he
 c
on
te
nt
 v
al
id
ity
 o
f t
he
 in
st
ru
m
en
t w
as
 a
ss
es
se
d 
by
 o
bt
ai
ni
ng
 o
pi
ni
on
 fr
om
 4
 e
xp
er
ts
 in
 th
e
fie
ld
 o
f n
ur
si
ng
, o
ne
 p
ed
ia
tri
ci
an
, a
nd
 s
ta
tis
tic
ia
n.
 T
he
 e
xp
er
ts
 w
er
e 
su
gg
es
te
d 
so
m
e 
ch
an
ge
s 
in
th
e 
so
ci
o-
 d
em
og
ra
ph
ic
 v
ar
ia
bl
es
, r
ed
uc
tio
n 
of
 c
er
ta
in
 it
em
s 
an
d 
or
ga
ni
za
tio
n 
of
 c
er
ta
in
 it
em
s.
A
pp
ro
pr
ia
te
 m
od
ifi
ca
tio
ns
 w
er
e 
do
ne
 a
cc
or
di
ng
ly
 a
nd
 th
e 
to
ol
 w
as
 fi
na
lly
 m
od
ifi
ed
.
R
E
L
IA
B
IL
IT
Y
 O
F 
T
H
E
 T
O
O
L
.
   
  R
el
ia
bi
lit
y 
of
 th
e 
re
se
ar
ch
 in
st
ru
m
en
t i
s 
de
fin
ed
 a
s 
th
e 
ex
te
nt
, t
o 
w
hi
ch
 th
e 
in
st
ru
m
en
t y
ie
ld
s
th
e 
sa
m
e 
re
su
lts
 o
n 
re
pe
at
ed
 m
ea
su
re
.(P
ol
it 
an
d 
Be
ck
, 2
01
1)
Th
e 
re
lia
bi
lit
y 
of
 th
e 
re
vi
se
d 
FL
A
C
C
 b
eh
av
io
r p
ai
n 
sc
al
e 
w
as
 te
st
ed
 b
y 
ad
m
in
is
te
rin
g 
th
e 
re
vi
se
d
FL
A
C
C
 b
eh
av
io
r 
pa
in
 s
ca
le
 f
or
 a
 c
hi
ld
 d
ur
in
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 in
 g
ov
er
nm
en
t
ho
sp
ita
l,
 T
iru
ch
en
go
de
 a
nd
 r
at
ed
 b
y 
tw
o 
di
ff
er
en
t 
ra
te
rs
. 
In
te
rr
at
er
 r
el
ia
bi
lit
y 
w
he
re
 K
au
l
Pe
ar
so
n’
s 
co
rr
el
at
io
n 
fo
rm
ul
a 
w
as
 u
se
d 
to
 fi
nd
 o
ut
 th
e 
re
lia
bi
lit
y 
of
 th
e 
re
vi
se
d 
FL
A
C
C
 b
eh
av
io
r
pa
in
 sc
al
e 
(r
= 
0.
92
).
PR
E
PA
R
AT
IO
N
 O
F 
T
H
E
 F
IN
A
L 
D
R
A
FT
.
Th
e
fin
al
dr
af
t
of
th
e
re
vi
se
d
FL
A
C
C
be
ha
vi
or
pa
in
sc
al
e
w
as
pr
ep
ar
ed
af
te
r
te
st
in
g
th
e
  
   
Pi
lo
t s
tu
dy
 is
 a
 s
m
al
l s
ca
le
 v
er
si
on
 o
r 
tri
al
 ru
n 
de
si
gn
ed
 to
 te
st
 th
e 
m
et
ho
ds
 to
 b
e 
us
ed
 in
 a
la
rg
er
, m
or
e 
rig
or
ou
s s
tu
dy
.(P
ol
it 
an
d 
Be
ck
, 2
01
1)
   
  A
fte
r o
bt
ai
ni
ng
 p
er
m
is
si
on
 fr
om
 th
e 
co
nc
er
ne
d 
au
th
or
ity
 th
e 
pi
lo
t s
tu
dy
 w
as
 c
on
du
ct
ed
 in
 th
e
m
on
th
 o
f M
ay
 2
01
5 
at
 G
ov
er
nm
en
t H
os
pi
ta
l, 
Ti
ru
ch
en
go
de
. 
   
  T
he
 p
ur
po
se
 o
f t
he
 p
ilo
t s
tu
dy
 w
as
 to
 e
va
lu
at
e 
th
e 
ef
fe
ct
iv
en
es
s 
of
 lo
ca
l c
ol
d 
ap
pl
ic
at
io
n 
on
pa
in
 re
sp
on
se
 d
ur
in
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 a
m
on
g 
th
e 
ch
ild
re
n,
 to
 fi
nd
 o
ut
 th
e 
fe
as
ib
ili
ty
of
 c
on
du
ct
in
g 
th
e 
fin
al
 s
tu
dy
 a
nd
 to
 d
et
er
m
in
e 
th
e 
m
et
ho
d 
of
 s
ta
tis
tic
al
 a
na
ly
si
s.
 6
 s
ch
oo
l a
ge
d
ch
ild
re
n 
w
er
e 
se
le
ct
ed
 b
y 
pu
rp
os
iv
e 
sa
m
pl
in
g.
 3
 w
er
e 
in
 e
xp
er
im
en
ta
l 
gr
ou
p 
an
d 
3 
w
er
e 
in
co
nt
ro
l g
ro
up
. L
oc
al
 c
ol
d 
ap
pl
ic
at
io
n 
w
as
 a
dm
in
is
tra
te
d 
to
 th
e 
ch
ild
re
n 
in
 th
e 
ex
pe
rim
en
ta
l g
ro
up
an
d 
w
ith
ho
ld
 fr
om
 th
e 
co
nt
ro
l g
ro
up
 b
ef
or
e 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 a
nd
 p
ai
n 
re
sp
on
se
 w
as
as
se
ss
ed
 w
ith
 re
vi
se
d 
FL
A
C
C
 b
eh
av
io
r p
ai
n 
sc
al
e 
in
 b
ot
h 
th
e 
gr
ou
ps
. T
he
 m
ea
n 
pa
in
 sc
or
e 
in
 th
e
co
nt
ro
l g
ro
up
 w
er
e 
hi
gh
er
 th
an
 th
e 
m
ea
n 
pa
in
 s
co
re
s 
in
 th
e 
ex
pe
rim
en
ta
l g
ro
up
. T
he
 re
su
lts
 o
f
th
e 
da
ta
 re
ve
al
ed
 th
at
 th
e 
to
ol
 w
as
 fe
as
ib
le
 to
 c
on
du
ct
 th
e 
st
ud
y.
D
AT
A
 C
O
L
L
E
C
T
IO
N
 P
R
O
C
E
D
U
R
E
1.
E
th
ic
al
 c
on
si
de
ra
tio
n.
   
  P
rio
r t
o 
th
e 
co
lle
ct
io
n 
of
 th
e 
da
ta
 w
rit
te
n 
pe
rm
is
si
on
 w
er
e 
ob
ta
in
ed
 fr
om
 th
e 
jo
in
t d
ire
ct
or
 o
f
di
st
ric
t g
ov
er
nm
en
t h
ea
dq
ua
rte
rs
 h
os
pi
ta
l, 
N
am
ak
ka
l. 
Th
e 
pa
tie
nt
s 
w
er
e 
as
si
gn
ed
 th
at
 a
no
ny
m
ity
of
 e
ac
h 
in
di
vi
du
al
 w
ou
ld
 b
e 
m
ai
nt
ai
ne
d 
an
d 
in
fo
rm
ed
 c
on
se
nt
 w
as
 o
bt
ai
ne
d 
fr
om
 th
e 
pa
re
nt
s 
an
d
th
e 
ch
ild
re
n.
2.
Pe
ri
od
 o
f d
at
a 
co
lle
ct
io
n.
  
  
 T
he
 d
at
a 
w
as
 c
ol
le
ct
ed
 f
ro
m
 6
0 
ch
ild
re
n 
(6
-1
2 
ye
ar
s)
, 
ad
m
itt
ed
 in
 d
is
tri
ct
 g
ov
er
nm
en
t
he
ad
qu
ar
te
rs
 h
os
pi
ta
l ,
N
am
ak
ka
l f
ro
m
 0
1.
06
.2
01
5 
to
 3
0.
06
.2
01
5.
4.
A
dm
in
is
tr
at
io
n 
of
 lo
ca
l c
ol
d 
ap
pl
ic
at
io
n 
to
 th
e 
ch
ild
re
n 
in
 th
e 
ex
pe
ri
m
en
ta
l
gr
ou
p.
   
  A
n 
ic
e 
cu
be
 o
f 5
*5
 c
en
tim
et
er
s,
 w
ith
 in
 a
 p
la
st
ic
 c
ov
er
, c
ov
er
ed
 w
ith
 a
 g
au
ze
 a
nd
 a
pp
lie
d 
on
th
e 
si
te
 o
f 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 fo
r 
a 
pe
rio
d 
of
 3
 m
in
ut
es
 p
rio
r 
to
 in
tra
ve
no
us
 c
an
nu
la
in
se
rti
on
 w
er
e 
ap
pl
ie
d 
to
 3
0 
ch
ild
re
n 
in
 th
e 
ex
pe
rim
en
ta
l g
ro
up
.
5.
E
va
lu
at
io
n 
of
 e
ff
ec
tiv
en
es
s o
f l
oc
al
 c
ol
d 
ap
pl
ic
at
io
n.
   
  E
ff
ec
tiv
en
es
s 
of
 lo
ca
l c
ol
d 
ap
pl
ic
at
io
n 
w
as
 e
va
lu
at
ed
 b
y 
as
se
ss
in
g 
th
e 
pa
in
 s
co
re
 o
f c
hi
ld
re
n
in
 th
e 
ex
pe
rim
en
ta
l 
gr
ou
p 
du
rin
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 w
ith
 re
vi
se
d 
FL
A
C
C
 b
eh
av
io
r
pa
in
 sc
al
e.
PL
A
N
 F
O
R
 D
AT
A
 A
N
A
L
SI
S
  
  
 T
he
 o
bt
ai
ne
d 
da
ta
 w
er
e 
an
al
yz
ed
 o
n 
th
e 
ba
si
s 
of
 th
e 
ob
je
ct
iv
es
 o
f 
th
e 
st
ud
y 
by
 u
si
ng
de
sc
rip
tiv
e 
an
d 
in
fe
re
nt
ia
l s
ta
tis
tic
s. 
Th
e 
pl
an
 fo
r d
at
a 
an
al
ys
is
 a
s f
ol
lo
w
s.

D
at
a 
w
er
e 
or
ga
ni
ze
d 
in
 m
as
te
r s
he
et
.

Th
e 
fr
eq
ue
nc
ie
s 
an
d 
pe
rc
en
ta
ge
 o
f 
th
e 
an
al
ys
is
 o
f 
so
ci
o 
de
m
og
ra
ph
ic
 v
ar
ia
bl
es
 li
ke
 a
ge
,
w
ei
gh
t, 
se
x,
 h
is
to
ry
 o
f 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 in
 p
re
vi
ou
s 
ho
sp
ita
liz
at
io
n,
 h
is
to
ry
 o
f
us
e
 o
f 
an
y
 p
ai
n
 r
el
ie
f 
m
ea
su
re
 b
ef
or
e
 i
nt
ra
ve
no
us
 c
an
nu
la
 i
ns
er
tio
n
 i
n
 p
re
vi
ou
s
ho
sp
ita
liz
at
io
n,
 a
nd
 si
ze
 o
f t
he
 c
an
nu
la
 w
er
e 
pr
es
en
te
d 
in
 ta
bl
e 
an
d 
gr
ap
h.

M
ax
im
um
 s
co
re
, r
an
ge
 s
co
re
, m
ea
n 
sc
or
e,
 m
ea
n 
sc
or
e 
pe
rc
en
ta
ge
 a
nd
 s
ta
nd
ar
d 
de
vi
at
io
n 
of
ex
pe
rim
en
ta
l a
nd
 c
on
tro
l g
ro
up
 w
er
e 
an
al
yz
ed
 a
nd
 p
re
se
nt
ed
 in
 ta
bl
e 
an
d 
gr
ap
h.

U
np
ai
re
d 
‘ 
t’
 te
st
 is
 u
se
d 
to
 c
om
pa
re
 th
e 
le
ve
l o
f 
pa
in
 d
ur
in
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
be
tw
ee
n 
ex
pe
rim
en
ta
l a
nd
 c
on
tro
l g
ro
up
 a
nd
 p
re
se
nt
ed
 in
 ta
bl
e.

In
fe
re
nt
ia
l 
st
at
is
tic
s 
es
pe
ci
al
ly
 c
hi
-s
qu
ar
e 
te
st
 is
 u
se
d 
to
 f
in
d 
ou
t 
th
e 
as
so
ci
at
io
n 
be
tw
ee
n
po
st
te
st
 le
ve
l 
of
 p
ai
n 
re
sp
on
se
 in
 th
e 
ex
pe
rim
en
ta
l 
gr
ou
p 
an
d 
se
le
ct
ed
 s
oc
io
 d
em
og
ra
ph
ic
va
ria
bl
es
 a
nd
 fi
nd
in
gs
 w
er
e 
sh
ow
ed
 in
 ta
bl
es
 a
nd
 g
ra
ph
s. 
de
ve
lo
pm
en
t 
an
d 
de
sc
rip
tio
n 
of
 th
e 
to
ol
, 
co
nt
en
t 
va
lid
ity
, 
re
lia
bi
lit
y 
of
 th
e 
in
st
ru
m
en
t, 
pi
lo
t
st
ud
y,
 d
at
a 
co
lle
ct
io
n 
pr
oc
ed
ur
e 
an
d 
pl
an
 fo
r d
at
a 
an
al
ys
is
.
D
A
T
A
 A
N
A
LY
SI
S,
IN
T
E
R
P
R
E
T
A
T
IO
N
 A
N
D
D
IS
C
U
SS
IO
N
C
H
A
PT
E
R
 IV
D
AT
A
 A
N
A
LY
SI
S,
 IN
T
E
R
PR
E
TA
TI
O
N
 A
N
D
 D
IS
C
U
SS
IO
N
  
  
 A
na
ly
si
s 
is
 th
e 
pr
oc
es
s 
of
 o
rg
an
iz
in
g 
an
d 
sy
nt
he
si
zi
ng
 th
e 
da
ta
 s
o 
as
 to
 a
ns
w
er
 re
se
ar
ch
qu
es
tio
ns
 a
nd
 te
st
 h
yp
ot
he
si
s.
 In
te
rp
re
ta
tio
n 
is
 th
e 
pr
oc
es
s 
of
 m
ak
in
g 
th
e 
se
ns
e 
of
 re
su
lts
 o
f 
a
st
ud
y 
an
d 
ex
am
in
in
g 
th
ei
r i
m
pl
ic
at
io
ns
.(D
en
ise
 F
 P
ol
it,
 2
01
0)
  
  
 T
he
 d
at
a 
w
hi
ch
 a
re
 n
ec
es
sa
ry
 to
 p
ro
vi
de
 th
e 
ad
eq
ua
cy
 o
f 
th
e 
st
ud
y 
w
er
e 
co
lle
ct
ed
 th
ro
ug
h
se
m
i 
st
ru
ct
ur
ed
 i
nt
er
vi
ew
 s
ch
ed
ul
e 
an
d 
an
al
yz
ed
 u
si
ng
 r
el
ev
an
t 
de
sc
rip
tiv
e 
an
d 
in
fe
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in
 a
nd
 n
on
e 
of
 th
em
 e
xp
er
ie
nc
ed
 m
ild
 p
ai
n.
A
m
on
g 
17
 (
56
.6
7)
 w
ho
 d
on
’t
 h
av
e 
an
y 
pr
ev
io
us
 h
is
to
ry
 o
f 
in
tra
ve
no
us
 c
an
nu
la
 i
ns
er
tio
n
10
(3
3.
3)
 o
f 
th
em
 e
xp
er
ie
nc
ed
 m
ild
 p
ai
n.
 O
nl
y 
7(
23
.3
) 
of
 th
em
 e
xp
er
ie
nc
ed
 m
od
er
at
e 
pa
in
. T
he
ch
i-s
qu
ar
e 
te
st
 v
al
ue
 fo
r 
as
so
ci
at
io
n 
be
tw
ee
n 
hi
st
or
y 
of
 in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 a
nd
 p
ai
n
re
sp
on
se
 is
 1
1.
47
 w
as
 s
ig
ni
fic
an
t 
( 
p 
0.
05
, 
1d
f=
 3
.8
4)
. 
It
 is
 in
fe
rr
ed
 th
at
 th
er
e 
is
 s
ig
ni
fic
an
t
as
so
ci
at
io
n 
be
tw
ee
n 
hi
st
or
y 
of
 in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 in
 p
re
vi
ou
s 
ho
sp
ita
liz
at
io
n 
an
d 
pa
in
re
sp
on
se
 d
ur
in
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
.
   
  A
m
on
g 
2(
6.
67
) c
hi
ld
re
n 
w
ho
 h
ad
  h
is
to
ry
 o
f u
se
 o
f a
ny
 p
ai
n 
re
lie
f m
ea
su
re
 b
ef
or
e 
in
tra
ve
no
us
ca
nn
ul
a 
in
se
rti
on
 ,
 1
(3
.3
3)
 e
xp
er
ie
nc
ed
 m
ild
 p
ai
n,
 a
nd
 1
(3
.3
3)
 e
xp
er
ie
nc
ed
 m
od
er
at
e 
pa
in
.
A
m
on
g
 2
8(
93
.3
3)
 w
ho
 d
on
’t
 h
av
e 
an
y 
hi
st
or
y
 o
f 
us
e 
of
 a
ny
 p
ai
n
 r
el
ie
f 
m
ea
su
re
 b
ef
or
e
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
, 
19
(6
3.
33
) 
ex
pe
rie
nc
ed
 m
od
er
at
e 
pa
in
, 
on
ly
 9
( 
30
) 
ex
pe
rie
nc
ed
m
ild
 p
ai
n.
 T
he
 c
hi
-s
qu
ar
e 
te
st
 v
al
ue
 fo
r 
as
so
ci
at
io
n 
be
tw
ee
n 
hi
st
or
y 
of
 u
se
 o
f 
an
y 
pa
in
 re
lie
f
m
ea
su
re
 b
ef
or
e 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 a
nd
 p
ai
n 
re
sp
on
se
 is
 0
.2
7 
w
as
 n
ot
 s
ig
ni
fic
an
t (
p
0.
05
, 1
df
= 
3.
84
). 
It 
is
 in
fe
rr
ed
 th
at
 th
er
e 
is
 n
o 
si
gn
ifi
ca
nt
 a
ss
oc
ia
tio
n 
be
tw
ee
n 
hi
st
or
y 
of
 u
se
 o
f
an
y 
pa
in
 re
lie
f m
ea
su
re
 b
ef
or
e 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 in
 p
re
vi
ou
s 
ho
sp
ita
liz
at
io
n 
an
d 
pa
in
re
sp
on
se
 d
ur
in
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
.
  
  
 A
bo
ut
 1
1(
36
.6
7)
 c
hi
ld
re
n 
w
ho
 h
ad
 u
nd
er
go
ne
 in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 w
ith
 2
4G
ca
nn
ul
a,
 1
(3
.3
3)
 e
xp
er
ie
nc
ed
 m
ild
 p
ai
n,
 a
nd
 1
0 
(3
3.
3)
 e
xp
er
ie
nc
ed
 m
od
er
at
e 
pa
in
. A
m
on
g 
9(
30
)
is
  
si
gn
ifi
ca
nt
 a
ss
oc
ia
tio
n 
be
tw
ee
n 
si
ze
 o
f 
th
e 
ca
nn
ul
a 
an
d 
pa
in
 r
es
po
ns
e 
du
rin
g 
in
tra
ve
no
us
ca
nn
ul
a 
in
se
rti
on
.
D
IS
C
U
SS
IO
N
   
  T
he
 p
ur
po
se
 o
f t
hi
s 
st
ud
y 
w
as
 to
 fi
nd
 o
ut
 th
e 
ef
fe
ct
iv
en
es
s 
of
 lo
ca
l c
ol
d 
ap
pl
ic
at
io
n 
on
 p
ai
n
re
lie
f d
ur
in
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
.
Th
e 
di
sc
us
si
on
 is
 o
rg
an
iz
ed
 u
nd
er
 th
e 
fo
llo
w
in
g 
he
ad
in
gs
.
¾
So
ci
o 
de
m
og
ra
ph
ic
 v
ar
ia
bl
es
.
¾
A
na
ly
si
s 
of
 e
ff
ec
tiv
en
es
s 
of
 lo
ca
l c
ol
d 
ap
pl
ic
at
io
n 
on
 p
ai
n 
re
lie
f d
ur
in
g 
in
tra
ve
no
us
 c
an
nu
la
in
se
rti
on
.
¾
A
ss
oc
ia
tio
n 
be
tw
ee
n 
po
st
 te
st
 p
ai
n 
sc
or
e 
in
 th
e 
ex
pe
rim
en
ta
l g
ro
up
 a
nd
 se
le
ct
ed
 d
em
og
ra
ph
ic
va
ria
bl
es
.
D
es
cr
ip
tio
n 
of
 so
ci
od
em
og
ra
ph
ic
 v
ar
ia
bl
es
.

In
 th
e 
pr
es
en
t s
tu
dy
 o
ut
 o
f 
60
 c
hi
ld
re
n 
31
( 
51
.6
7%
) 
be
lo
ng
s 
to
 th
e 
ag
e 
gr
ou
p 
of
 6
-8
 y
ea
rs
.
Th
is
 sh
ow
s t
ha
t m
aj
or
ity
 o
f t
he
 c
hi
ld
re
n 
in
 th
e 
st
ud
y 
co
m
es
 u
nd
er
 th
e 
gr
ou
p 
of
 6
-8
 y
ea
rs
.

In
 th
e 
pr
es
en
t s
tu
dy
 o
ut
 o
f 6
0 
ch
ild
re
n 
27
( 4
5%
) b
el
on
gs
 to
 th
e 
 c
at
eg
or
y 
up
to
 2
0 
ki
lo
gr
am
s.
Th
is
 sh
ow
s t
ha
t m
aj
or
ity
 o
f t
he
 c
hi
ld
re
n 
in
 th
e 
st
ud
y 
w
ei
gh
s u
pt
o 
20
 k
ilo
gr
am
s.

In
 th
e 
pr
es
en
t s
tu
dy
 o
ut
 o
f 6
0 
ch
ild
re
n 
34
( 5
6.
67
%
) w
er
e 
fe
m
al
es
. T
hi
s 
sh
ow
s 
th
at
 m
aj
or
ity
of
 th
e 
ch
ild
re
n 
in
 th
e 
st
ud
y 
ar
e 
fe
m
al
es
.

In
 th
e 
pr
es
en
t 
st
ud
y 
ou
t 
of
 6
0 
ch
ild
re
n 
31
( 
51
.6
7%
) 
ha
d 
hi
st
or
y 
of
 in
tra
ve
no
us
 c
an
nu
la
in
se
rti
on
 in
 p
re
vi
ou
s 
ho
sp
ita
liz
at
io
n.
 T
hi
s 
sh
ow
s 
th
at
 m
aj
or
ity
 o
f 
th
e 
ch
ild
re
n 
in
 th
e 
st
ud
y
ex
pe
rie
nc
ed
 in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 in
 p
re
vi
ou
s h
os
pi
ta
liz
at
io
n.

In
 th
e 
pr
es
en
t s
tu
dy
 o
ut
 o
f 
60
 c
hi
ld
re
n 
55
( 
91
.6
%
) 
di
d 
no
t r
ec
ei
ve
 a
ny
 p
ai
n 
re
lie
f 
m
ea
su
re
be
fo
re
 in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
 in
 p
re
vi
ou
s 
ho
sp
ita
liz
at
io
n.
 T
hi
s 
sh
ow
s 
th
at
 m
aj
or
ity
 o
f
th
e 
ch
ild
re
n 
in
 th
e 
st
ud
y 
di
d 
no
t 
re
ce
iv
e 
pa
in
 r
el
ie
f 
m
ea
su
re
 b
ef
or
e 
in
tra
ve
no
us
 c
an
nu
la
i
i
A
na
ly
si
s 
of
 e
ff
ec
tiv
en
es
s 
of
 l
oc
al
 c
ol
d
 a
pp
lic
at
io
n
 o
n
 p
ai
n
 r
el
ie
f 
du
ri
ng
in
tr
av
en
ou
s c
an
nu
la
 in
se
rt
io
n.
3.
A
ss
es
sm
en
t o
f p
os
t t
es
t l
ev
el
 o
f p
ai
n 
sc
or
e 
 in
 e
xp
er
im
en
ta
l a
nd
 c
on
tr
ol
 g
ro
up
.
  
  
 In
 e
xp
er
im
en
ta
l 
gr
ou
p 
am
on
g 
30
 c
hi
ld
re
n 
, 1
0(
 3
3.
33
%
) 
w
er
e 
ex
pe
rie
nc
ed
 m
ild
 p
ai
n,
 2
0
( 
66
.6
7%
) 
w
er
e 
ex
pe
rie
nc
ed
 m
od
er
at
e 
pa
in
 a
nd
 n
on
e 
of
 th
em
 e
xp
er
ie
nc
ed
 s
ev
er
e 
pa
in
. B
ut
 in
co
nt
ro
l g
ro
up
 a
m
on
g 
30
 m
aj
or
ity
 o
f 
ch
ild
re
n 
25
( 
83
.3
3%
) 
ex
pe
rie
nc
ed
 s
ev
er
e 
pa
in
, 5
( 
16
.6
7%
)
ex
pe
rie
nc
ed
 m
od
er
at
e 
pa
in
 b
ut
 n
on
e 
of
 th
em
 e
xp
er
ie
nc
ed
 m
ild
 p
ai
n.
4.
C
om
pa
ri
so
n 
of
 p
os
t t
es
t l
ev
el
 o
f p
ai
n 
be
tw
ee
n 
ex
pe
ri
m
en
ta
l a
nd
 c
on
tr
ol
 g
ro
up
.
   
  I
n 
ex
pe
rim
en
ta
l g
ro
up
 th
e 
m
ea
n 
pa
in
 s
co
re
 is
 4
.0
3,
 m
ea
n 
pe
rc
en
ta
ge
 is
 4
0.
33
%
 a
nd
 s
ta
nd
ar
d
de
vi
at
io
n 
is
 0
.9
5.
 In
 c
on
tro
l g
ro
up
 th
e 
m
ea
n 
pa
in
 s
co
re
 is
 7
.3
3,
 m
ea
n 
pe
rc
en
ta
ge
 is
 7
3.
3%
 a
nd
st
an
da
rd
 d
ev
ia
tio
n 
is
 0
.9
8.
 T
he
 t 
va
lu
e 
is
 1
3.
04
 (
 p
 =
0 
.0
5,
  
58
 d
f=
 1
.9
6)
 w
hi
ch
 is
 s
ta
tis
tic
al
ly
si
gn
ifi
ca
nt
.
A
ss
oc
ia
tio
n
  
be
tw
ee
n
 p
os
t 
te
st
 p
ai
n
 s
co
re
 in
 t
he
 e
xp
er
im
en
ta
l 
gr
ou
p
 w
ith
se
le
ct
ed
 so
ci
o 
de
m
og
ra
ph
ic
 v
ar
ia
bl
es
.
   
  C
hi
-s
qu
ar
e 
te
st
 w
as
 u
se
d 
to
 fi
nd
 o
ut
 th
e 
as
so
ci
at
io
n 
be
tw
ee
n 
th
e 
so
ci
o 
de
m
og
ra
ph
ic
 v
ar
ia
bl
es
an
d 
po
st
 te
st
 le
ve
l o
f p
ai
n.
 It
 w
as
 c
on
cl
ud
ed
 th
at
 a
ge
, w
ei
gh
t, 
se
x,
 h
is
to
ry
 o
f i
nt
ra
ve
no
us
 c
an
nu
la
in
se
rti
on
 in
 p
re
vi
ou
s 
ho
sp
ita
liz
at
io
n 
, a
nd
 s
iz
e 
of
 th
e 
ca
nn
ul
a 
w
er
e 
si
gn
ifi
ca
nt
 a
t 5
%
 le
ve
l, 
bu
t
hi
st
or
y
 o
f 
us
e 
of
 a
ny
 p
ai
n
 r
el
ie
f 
m
ea
su
re
 b
ef
or
e 
in
tra
ve
no
us
 c
an
nu
la
 i
ns
er
tio
n
 w
as
 n
ot
si
gn
ifi
ca
nt
.
SU
M
M
A
R
Y
Th
is
 c
ha
pt
er
 d
ea
lt 
w
ith
 a
na
ly
si
s a
nd
 in
te
rp
re
ta
tio
n 
of
 d
at
a 
co
lle
ct
ed
 fr
om
 6
0 
ch
ild
re
n.
 T
he

SU
M
M
A
R
Y
,
FI
N
D
IN
G
S,
 C
O
N
C
LU
SI
O
N
S,
IM
P
LI
C
A
T
IO
N
S,
R
E
C
O
M
M
E
N
D
A
T
IO
N
S
C
H
A
PT
E
R
 V
SU
M
M
A
R
Y,
 F
IN
D
IN
G
S,
 C
O
N
C
L
U
SI
O
N
S,
 IM
PL
IC
AT
IO
N
S 
A
N
D
SU
M
M
A
R
Y
 O
F 
T
H
E
 S
T
U
D
Y
   
  T
he
 m
ai
n 
ai
m
 o
f t
he
 st
ud
y 
w
as
 to
 e
va
lu
at
e 
th
e 
ef
fe
ct
iv
en
es
s 
of
 lo
ca
l c
ol
d 
ap
pl
ic
at
io
n 
on
 p
ai
n
re
sp
on
se
 d
ur
in
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
.
O
B
JE
C
T
IV
E
S 
O
F 
T
H
E
 S
T
U
D
Y
k
To
 a
ss
es
s 
th
e 
le
ve
l o
f 
pa
in
 d
ur
in
g 
in
tra
 v
en
ou
s 
ca
nn
ul
a 
in
se
rti
on
 a
m
on
g 
ch
ild
re
n 
in
 c
on
tro
l
gr
ou
p.
k
To
 e
va
lu
at
e 
th
e 
ef
fe
ct
iv
en
es
s 
of
 lo
ca
l c
ol
d 
ap
pl
ic
at
io
n 
on
 p
ai
n 
re
sp
on
se
 d
ur
in
g 
in
tra
 v
en
ou
s
ca
nn
ul
a 
in
se
rti
on
 a
m
on
g 
th
e 
ch
ild
re
n 
in
 th
e 
ex
pe
rim
en
ta
l g
ro
up
.
k
To
 c
om
pa
re
 th
e 
le
ve
l o
f p
ai
n 
sc
or
es
 b
et
w
ee
n 
ex
pe
rim
en
ta
l a
nd
 c
on
tro
l g
ro
up
.
k
To
 fi
nd
 o
ut
 th
e 
as
so
ci
at
io
n 
be
tw
ee
n 
pa
in
 le
ve
l a
nd
 s
el
ec
te
d 
de
m
og
ra
ph
ic
 v
ar
ia
bl
es
 li
ke
 a
ge
,
se
x,
 w
ei
gh
t e
tc
 in
 th
e 
ex
pe
rim
en
ta
l g
ro
up
.
H
Y
PO
T
H
E
SI
S.
H
1:
Th
er
e 
w
ill
 b
e 
a 
si
gn
ifi
ca
nt
 d
iff
er
en
ce
 b
et
w
ee
n 
th
e 
m
ea
n 
pa
in
 s
co
re
 o
f 
ch
ild
re
n 
in
 th
e
ex
pe
rim
en
ta
l a
nd
 c
on
tro
l g
ro
up
H
2:
Th
er
e 
w
ill
 b
e 
si
gn
ifi
ca
nt
 a
ss
oc
ia
tio
n 
be
tw
ee
n 
pa
in
 r
ed
uc
tio
n 
an
d 
se
le
ct
ed
 d
em
og
ra
ph
ic
va
ria
bl
es
 li
ke
 a
ge
, s
ex
, w
ei
gh
t e
tc
 in
 th
e 
ex
pe
rim
en
ta
l g
ro
up
.
   
  T
he
 c
on
ce
pt
ua
l f
ra
m
e 
w
or
k 
ad
op
te
d 
fo
r t
hi
s 
st
ud
y 
w
as
 O
tta
w
a 
m
od
el
 o
f r
es
ea
rc
h 
us
e,
 w
hi
ch
ad
dr
es
se
s t
he
 im
pl
em
en
ta
tio
n 
of
 e
xi
st
in
g 
re
se
ar
ch
 k
no
w
le
dg
e.
   
  T
he
 re
vi
ew
 o
f l
ite
ra
tu
re
 h
el
pe
d 
th
e 
in
ve
sti
ga
to
r t
o 
de
ve
lo
p 
co
nc
ep
tu
al
 fr
am
e 
w
or
k,
 d
et
er
m
in
e
th
e 
m
et
ho
do
lo
gy
 f
or
 th
e 
st
ud
y,
 a
nd
 p
la
n 
fo
r 
an
al
ys
is
 o
f 
th
e 
da
ta
 in
 th
e 
m
os
t 
ef
fe
ct
iv
e 
an
d
ef
fic
ie
nt
 w
ay
.
   
  I
n 
th
e 
pr
es
en
t s
tu
dy
 th
e 
in
ve
st
ig
at
or
 te
st
 th
e 
re
la
tio
ns
hi
p 
be
tw
ee
n 
in
de
pe
nd
en
t a
nd
 d
ep
en
de
nt
va
ria
bl
es
, 
th
e 
in
de
pe
nd
en
t 
va
ria
bl
e 
is
 lo
ca
l 
co
ld
 a
pp
lic
at
io
n 
an
d 
de
pe
nd
en
t 
va
ria
bl
e 
is
 p
ai
n
re
sp
on
se
 d
ur
in
g 
in
tra
ve
no
us
 c
an
nu
la
 in
se
rti
on
.
 
  
  
Th
e 
st
ud
y 
w
as
 c
on
du
ct
ed
 i
n 
G
ov
er
nm
en
t 
D
is
tri
ct
 H
ea
dq
ua
rte
rs
 H
os
pi
ta
l,
 N
am
ak
ka
l,
Ta
m
iln
ad
u.
 P
ur
po
si
ve
 s
am
pl
in
g 
w
as
 u
se
d 
to
 s
el
ec
t t
he
 s
am
pl
e.
 A
fte
r 
th
at
 s
am
pl
es
 w
er
e 
eq
ua
lly
di
vi
de
d 
as
 e
xp
er
im
en
ta
l 
an
d 
co
nt
ro
l 
gr
ou
p.
 T
he
 s
am
pl
es
 c
on
si
st
ed
 o
f 
30
 e
xp
er
im
en
ta
l 
an
d 
30
co
nt
ro
l g
ro
up
 c
hi
ld
re
n 
.
   
  T
he
 to
ol
 u
se
d 
fo
r d
at
a 
co
lle
ct
io
n 
w
as
 se
m
i s
tru
ct
ur
ed
 in
te
rv
ie
w
 sc
he
du
le
. I
t h
as
 tw
o 
se
ct
io
ns
.
Se
ct
io
n 
I 
co
ns
is
t o
f 
6 
ite
m
s 
of
 s
oc
io
 d
em
og
ra
ph
ic
 v
ar
ia
bl
es
. S
ec
tio
n 
II
 c
on
si
st
s 
of
 R
E
V
IS
E
D
FL
A
C
C
 B
E
H
AV
IO
R
 P
A
IN
 S
C
A
L
E
 to
 a
ss
es
s 
th
e 
pa
in
 re
sp
on
se
 o
f c
hi
ld
re
n 
du
rin
g 
in
tra
ve
no
us
ca
nn
ul
a 
in
se
rti
on
.
   
  T
he
 p
ilo
t s
tu
dy
 w
as
 c
on
du
ct
ed
 d
ur
in
g 
M
ay
 4
.0
5.
20
15
 to
 6
.0
5.
20
15
 in
 G
ov
er
nm
en
t H
os
pi
ta
l,
Ti
ru
ch
en
go
de
. 6
 s
am
pl
es
 w
er
e 
se
le
ct
ed
 u
si
ng
 n
on
pr
ob
ab
ili
ty
 p
ur
po
si
ve
 s
am
pl
in
g 
te
ch
ni
qu
e.
 3
sa
m
pl
es
 w
er
e 
in
 e
xp
er
im
en
ta
l g
ro
up
 a
nd
 th
re
e 
w
er
e 
in
 c
on
tro
l g
ro
up
. C
on
fid
en
tia
lit
y 
w
as
 a
ss
ur
ed
to
 th
e 
su
bj
ec
ts
. T
he
 to
ol
 w
as
 a
dm
in
is
te
re
d 
to
 6
 c
hi
ld
re
n.
 L
oc
al
 c
ol
d 
ap
pl
ic
at
io
n 
w
as
 a
dm
in
is
te
re
d
to
 th
e 
ch
ild
re
n 
in
 th
e 
ex
pe
rim
en
ta
l g
ro
up
. T
he
 re
lia
bi
lit
y 
of
 th
e 
to
ol
 w
as
 r=
 0
.9
2 
es
ta
bl
is
he
d 
by
in
te
r r
at
er
 re
lia
bi
lit
y.
 T
he
 in
st
ru
m
en
t w
as
 fo
un
d 
to
 b
e 
re
lia
bl
e 
to
 c
on
du
ct
 th
e 
st
ud
y.
 T
he
 p
ur
po
se
of
 th
e 
st
ud
y 
w
er
e 
¾
To
 fi
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